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(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously achieve a 
lighter weight, thinner thickness, higher reliability, higher heat 
resistance, and higher impact resistance with substrate for a 
display element. 

SOLUTION: The substrate 1 for the display element is 
composed of a pair of extremely thin glass sheets 2 and 3 
facing each other and a layer 4 of a material consisting of a 
resin held between the glass sheets 2 and 3 and is made 
immanent with the compressive stress occurring in the layer 
4 in the segments of the glass sheets 2 and 3. The 
extremely thin glass sheet segments of the substrate for the 
display element are made hardly breakable, by which the 
impact resistance is improved and the compatibility of the 
high reliability with the lightweightness and the thin type is 
made possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate for display devices characterized by being constituted in the substrate for 
display devices which has the resin ingredient layer pinched between the glass plate of the pair 
which counters, and the glass plate of this pair so that it may be inherent in this glass plate in 
compressive strain. 

[Claim 2] The compressive strain which were inherent in said glass plate in the substrate for display 
devices of claim 1 are substrates for display devices characterized by being the compressive strain 
by said pinched resin ingredient layer. 

[Claim 3] It is the substrate for display devices characterized by said resin ingredient layer being 
thermosetting resin except polyurethane in claim 1 or the substrate for display devices of 2. 
[Claim 4] It is the substrate for display devices characterized by said resin ingredient layer being an 
epoxy resin in the substrate for display devices of three given in any 1 term from claim 1. 
[Claim 5] It is the substrate for display devices characterized by said resin ingredient layer being 
inorganic-organic hybrid material in the substrate for display devices of four given in any 1 term 
from claim 1. 

[Claim 6] It is the substrate for display devices characterized by said resin ingredient layer being 
inorganic-organic hybrid material of epoxy-silicon system in the substrate for display devices of five 
given in any 1 term from claim 1. 

[Claim 7] It is the substrate for display devices characterized by being inorganic - organic hybrid 
material of epoxy-silicon system by which said resin ingredient layer was compounded using the 
epoxy resin and the organic silicon compound in the substrate for display devices of six given in any 
1 term from claim 1. 

[Claim 8] It is the substrate for display devices characterized by consisting of an inorganic-organic 
hybrid material compounded using the epoxy mold organic silicon alkoxide as which said resin 
ingredient layer is expressed in the following chemical formula 1 in the substrate for display devices 
of seven given in any 1 term from claim 1. 
[Formula 1] 

CH 3 ~CH-R-Sj(OR') 3 " <1 ) 

In the [above-mentioned chemical formula 1, R and R f is an organic radical.] 

[Claim 9] In the substrate for display devices of eight given in any 1 term from claim 1 said resin 
ingredient layer Bisphenol A, Bisphenol F, tetrabromobisphenol A, tetra-FENI roll ethane, a phenol 
novolak, Or o-cresol novolak The glycidyi ether mold epoxy resin, hexahydro phthalic anhydride, or 
dimer acid of the alcoholic system which uses as the main raw material the glycidyi ether mold 
epoxy resin, the polypropylene glycol, or hydrogenation bisphenol A of the phenol system used as 
the main raw material The epoxy resin of the hybrid model which uses as the main raw material the 
glycidyi amine mold epoxy resin, the para aminophenol, or the p-oxy-benzoic acid which uses as the 
main raw material the glycidyi ester mold epoxy resin used as the main raw material, a diamino 
phenylmethane, isocyanuric acid, or hydantoin, Or the substrate for display devices characterized by 
consisting of an inorganic - organic hybrid material which used any of the epoxy resin which uses 
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the ester of the following chemical formula 2 as the main raw material they were, and was 

compounded. 

[Formula 2] 
o 
11 

COCH 2 ... ( 2 ) 

[Claim 10] It sets from claim 6 to the substrate for display devices of nine given in any 1 term, and, 
for the content of a silicon component, all silicon components are [ said resin ingredient layer ] 
Si02. Substrate for display devices characterized by and being fewer than 0 % of the weight than 30 
% of the weight when it is assumed that it has become. 

[Claim 11] It sets from claim 6 to the substrate for display devices of nine given in any 1 term, and, 
for the content of a silicon component, all silicon components are [ said resin ingredient layer ] 
Si02. Substrate for display devices characterized by and being fewer than 4 % of the weight than 15 
% of the weight when it is assumed that it has become. 

[Claim 12] The compressive strain which were inherent in said glass plate section in the substrate 
for display devices of 1 1 given in any 1 term from claim 1 are 1.9x1 0-4. Substrate for display 
devices characterized by being above. 

[Claim 13] Setting from claim 1 to the substrate for display devices of 12 given in any 1 term, the 
thickness of the substrate for display devices is 0.3mm. Substrate for display devices characterized 
by being the following. 

[Claim 14] The substrate for display devices characterized by filling the relation shown in the 
formula 1 in the substrate for display devices of 13 given in any 1 term from claim 1. 
[Equation 1] 

| {(alphag-alphar) xdeltaTx(Erxhr)}/{(Erxhr)+(Egxhg)} | >=1.9x10~4 — (formula 1) 
[ here, deltaT is the temperature which deducted the service temperature of this substrate for 
display devices from the glass transition temperature (Tg) of the layer of the ingredient which 
consists of said resin. (In addition, when the highest attainment temperature at the time of 
hardening of the layer of the ingredient which consists of said resin, or molding is below the glass 
transition temperature (Tg) of this ingredient, the temperature which deducted the service 
temperature of this substrate for display devices from the highest attainment temperature at the 
time of this hardening or molding is shown.) 

moreover, the coefficient of linear expansion of alphag= use glass, the coefficient of linear expansion 

of the ingredient which consists of alphar= resin, the elastic modulus of Eg= glass, the elastic 

modulus of the ingredient which consists of Er= resin, the sum total thickness of hg= glass plate, and 

the thickness of the ingredient which consists of hr= resin — it comes out.] 

[Claim 1 5] The substrate for display devices characterized by filling the relation shown in the 

formula 2 in the substrate for display devices of 13 given in any 1 term from claim 1. 

[Equation 2] 

(alpharxdeltaTx(Erxhr)}/{Egxhg}>=1.9x10-4 — (formula 2) 

[Claim 1 6] The substrate for display devices characterized by the sum total of the board thickness 
of said glass plate being 60 micrometers or more in the substrate for display devices according to 
claim 15. 

[Claim 17] The substrate for display devices characterized by the sum total of the board thickness 
of said glass plate being 100 micrometers or more in the substrate for display devices according to 
claim 15. 

[Claim 18] The substrate for display devices characterized by the sum total of the board thickness 
of said glass plate being 140 micrometers or more in the substrate for display devices according to 
claim 15. 

[Claim 1 9] The substrate for display devices characterized by filling the relation shown in the 
formula 3 in the substrate for display devices of 13 given in any 1 term from claim 1. 
[Equation 3] 

(alpharxdeltaTx(Erxhr)} >= 2800-pascal meter (Pa~m) 
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— (formula 3) 

[Claim 20] The substrate for display devices characterized by filling the relation shown in the 
formula 4 in the substrate for display devices of 19 given in any 1 term from claim 1. 
[Equation 4] 

(alpha rxdelta Txhr) >=1.4x10-6rn — (formula 4) 

[Claim 21] The substrate for display devices which the sum total of the board thickness of said 
glass plate is 150 micrometers or less, and is characterized by filling the relation as which it was 
indicated in the formula 5 in the substrate for display devices of 13 given in any 1 term from claim 1. 

[Equation 5] 

{alpharxdeltaTx(Erxhr)} >=2100 Pa~m — (formula 5) 

[Claim 22] The substrate for display devices which the sum total of the board thickness of said 
glass plate is 100 micrometers or less, and is characterized by filling the relation as which it was 
indicated in the formula 6 in the substrate for display devices of 13 given in any 1 term from claim 1. 

[Equation 6] 

falpharxdeltaTx(Erxhr)} >=1400 Pa-m — (formula 6) 

[Claim 23] It is the substrate for display devices characterized by being the temperature which 
deducted the service temperature of this substrate for display devices from the highest attainment 
temperature at the time of hardening of the ingredient with which the highest attainment 
temperature at the time of hardening of said resin ingredient layer or molding is below the glass 
transition temperature (Tg) of this ingredient, and deltaT constitutes said resin ingredient layer, or 
molding in the substrate for display devices of 22 given in any 1 term from claim 14. 
[Claim 24] The compressive strain which were inherent in said glass plate section in the substrate 
for display devices of 11 given in any 1 term from claim 1 are 3.4x10-4. Substrate for display 
devices characterized by being the compressive strain of the above magnitude. 
[Claim 25] Setting to the substrate for display devices of claim 24, the thickness of the substrate 
for display devices is 0.3mm. Substrate for display devices characterized by being the following. 
[Claim 26] The substrate for display devices characterized by filling the relation shown in the 
formula 7 in claim 24 or the substrate for display devices of 25. 
[Equation 7] 

| {(alphag-alphar) xdeltaTx(Erxhr)}/{(Erxhr)+(Egxhg)} | >=3.4x10-4 — (formula 7) 
[ — here, deltaT is the temperature which deducted the service temperature of this substrate for 
display devices from the glass transition temperature (Tg) of the layer of the ingredient which 
consists of said resin. (In addition, when the highest attainment temperature at the time of 
hardening of the layer of the ingredient which consists of said resin, or molding is below the glass 
transition temperature (Tg) of this ingredient, the temperature which deducted the service 
temperature of this substrate for display devices from the highest attainment temperature at the 
time of this hardening or molding is shown.) 

moreover, the coefficient of linear expansion of alphag= use glass, the coefficient of linear expansion 

of the ingredient which consists of alphar= resin, the elastic modulus of Eg= glass, the elastic 

modulus of the ingredient which consists of Er= resin, the sum total thickness of hg= glass plate, and 

the thickness of the ingredient which consists of hr= resin — it comes out.] 

[Claim 27] The substrate for display devices characterized by filling the relation shown in the 

formula 8 in claim 24 or the substrate for display devices of 25. 

[Equation 8] 

{alpharxdeltaTx(Erxhr)}/{Egxhg}>=3.4x10-4 — (formula 8) 

[Claim 28] The substrate for display devices characterized by the sum total of the board thickness 
of said glass plate being .100 micrometers or more in the substrate for display devices of claim 27. 
[Claim 29] The substrate for display devices characterized by the sum total of the board thickness 
of said glass plate being 140 micrometers or more in the substrate for display devices according to 
claim 27. 

[Claim 30] The substrate for display devices which the sum total of the board thickness of said 
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glass plate is 140 micrometers or less, and is characterized by filling the relation as which it was 
indicated in the formula 9 in claim 24 or the substrate for display devices of 25. 
[Equation 9] 

{alpharxdeltaTx(Erxhr)} >=3500 Pa~m — (formula 9) 

[Claim 31] The substrate for display devices which the sum total of the board thickness of said 
glass plate is 140 micrometers or less, and is characterized by filling the relation as which it was 
indicated in the formula 10 in claim 24 or the substrate for display devices of 25. 
[Equation 10] 

(alpha rxdelta Txhr) >=1.7x1Q-6m — (formula 10) 

[Claim 32] The substrate for display devices which the sum total of the board thickness of said 
glass plate is 100 micrometers or less, and is characterized by filling the relation as which it was 
indicated in the formula 1 1 in claim 24 or the substrate for display devices of 25. 
[Equation 11] 

{alpharxdeltaTx(Erxhr)} >-2500 Pa-rn — (formula 11) 

[Claim 33] The substrate for display devices which the sum total of the board thickness of said 
glass plate is 100 micrometers or less, and is characterized by filling the relation as which it was 
indicated in the formula 12 in claim 24 or the substrate for display devices of 25. 
[Equation 12] 

(alpha rxdelta Txhr) >=1.2x10-6m — (formula 12) 

[Claim 34] It is the substrate for display devices characterized by being the temperature which 
deducted the service temperature of this substrate for display devices from the highest attainment 
temperature at the time of hardening of the ingredient with which the highest attainment 
temperature at the time of hardening of said resin ingredient layer or molding is below the glass 
transition temperature (Tg) of this ingredient, and deltaT constitutes said resin ingredient layer, or 
molding in the substrate for display devices of 33 given in any 1 term from claim 26. 
[Claim 35] The compressive strain which the thickness of the substrate for display devices is 0.2mm 
or less, and were inherent in said glass plate section in the substrate for display devices of 1 1 given 
in any 1 term from claim 1 are 3.4x10-4. Substrate for display devices characterized by being above. 

[Claim 36] The substrate for display devices characterized by filling the relation shown in the 
formula 13 in the substrate for display devices of claim 35. 
[Equation 13] 

| {(alphag-alphar) xdeltaTx(Erxhr)}/{(Erxhr)+(Egxhg)} | >=3.4x10~4 — (formula 13) 
[ here, deltaT is the temperature which deducted the service temperature of this substrate for 
display devices from the glass transition temperature (Tg) of the layer of the ingredient which 
consists of said resin. (In addition, when the highest attainment temperature at the time of 
hardening of the layer of the ingredient which consists of said resin, or molding is below the glass 
transition temperature (Tg) of this ingredient, the temperature which deducted the service 
temperature of this substrate for display devices from the highest attainment temperature at the 
time of this hardening or molding is shown.) 

moreover, the coefficient of linear expansion of alphag= use glass, the coefficient of linear expansion 

of the ingredient which consists of alphar= resin, the elastic modulus of Eg= glass, the elastic 

modulus of the ingredient which consists of Er= resin, the sum total thickness of hg= glass plate, and 

the thickness of the ingredient which consists of hr= resin — it comes out.] 

[Claim 37] The substrate for display devices characterized by filling the relation shown in the 

formula 14 in the substrate for display devices of claim 35. 

[Equation 14] 

{alpharxdeltaTx(Erxhr)}/{Egxhg}>=3.4x10-4 — (formula 14) 

[Claim 38] The substrate for display devices characterized by the sum total of the board thickness 
of said glass plate being 100 micrometers or more in the substrate for display devices of claim 37. 
[Claim 39] The substrate for display devices which the sum total of the board thickness of said 
glass plate is 100 micrometers or less, and is characterized by filling the relation as which it was 
indicated in the formula 15 in the substrate for display devices of claim 35. 
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[Equation 15] 

{alpharxdeltaTx(Erxhr)} >=2500 Pa~m — (formula 15) 

[Claim 40] The substrate for display devices which the sum total of the board thickness of said 
glass plate is 100 micrometers or less, and is characterized by filling the relation as which it was 
indicated in the formula 16 in the substrate for display devices according to claim 35. 
[Equation 16] 

(alpha rxdelta Txhr) >=1.2x10-6m — (formula 16) 

[Claim 41] It is the substrate for display devices characterized by being the temperature which 
deducted the service temperature of this substrate for display devices from the highest attainment 
temperature at the time of hardening of the ingredient with which the highest attainment 
temperature at the time of hardening of said resin ingredient layer or molding is below the glass 
transition temperature (Tg) of this ingredient and deltaT constitutes said resin ingredient layer, or 
molding in the substrate for display devices of 40 given in any 1 term from claim 35. 
[Claim 42] The compressive strain which were inherent in said glass plate section in the substrate 
for display devices of 1 1 given in any 1 term from claim 1 are 5.0x10-4. Substrate for display 
devices characterized by being the compressive strain of the above magnitude. 
[Claim 43] Setting to the substrate for display devices of claim 42, the thickness of the substrate 
for display devices is 0.3mm. Substrate for display devices characterized by being the following. 
[Claim 44] The substrate for display devices characterized by filling the relation shown in the 
formula 1 7 in claim 42 or the substrate for display devices of 43. 
[Equation 17] 

| {(alphag-alphar) xdeltaTx(Erxhr)}/{(Erxhr)+(Egxhg)} | >=5.0x10-4 — (formula 17) 
E here » deltaT is the temperature which deducted the service temperature of this substrate for 
display devices from the glass transition temperature (Tg) of the layer of the ingredient which 
consists of said resin. (In addition, when the highest attainment temperature at the time of 
hardening of the layer of the ingredient which consists of said resin, or molding is below the glass 
transition temperature (Tg) of this ingredient, the temperature which deducted the service 
temperature of this substrate for display devices from the highest attainment temperature at the 
time of this hardening or molding is shown.) 

moreover, the coefficient of linear expansion of alphag= use glass, the coefficient of linear expansion 
of the ingredient which consists of a!phar= resin, the elastic modulus of Eg= glass, the elastic 
modulus of the ingredient which consists of Er= resin, the sum total thickness of hg= glass plate, and 
the thickness of the ingredient which consists of hr= resin — it comes out.] 

[Claim 45] The substrate for display devices characterized by the sum total of the board thickness 
of said glass plate being 100 micrometers or more in the substrate for display devices of claim 44. 
[Claim 46] The substrate for display devices characterized by the sum total of the board thickness 
of said glass plate being 140 micrometers or more in the substrate for display devices of claim 44. 
[Claim 47] The display device which consisted of claims 1 using at least one substrate for display 
devices of 46 given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate for display devices which it is 
conventionally lightweight compared with a substrate, and is hard to damage in more detail about the 
substrate for display devices used for panel manufacture of a display device especially a liquid 
crystal display component, or an organic EL device. 
[0002] 

[Description of the Prior Art] The advanced information society based on an information network 
attains to individual level with maintenance of the rapid development and the digital-communication 
infrastructure of a computer network, and the number of users which takes part in the planning of a 
network positively with it increases remarkably, and is also diversifying and developing the needs 
increasingly. 

[0003] In addition to the improvement (improvement in data-display capacity is also included) 
demand of information-processing capacity to the desktop PC used from the former, the demand 
which it connects with a network from all locations easily by freedom more using a cellular phone or 
a Personal Digital Assistant, and accesses to information grows, and evolution at the platform which 
offers various applications which incorporated what [ from ] only offers the function to image 
information to the cellular phone or the Personal Digital Assistant has come [ consequently, ] to be 
expected. 

[0004] In addition to the communication facility for network connection, or improvement in data 
processing capacity, portable information devices, such as a Personal Digital Assistant, are asked for 
one step of improvement under such a situation from the fundamental engine performance as the 
goodness of the visibility of display information, and a portable information device which it is small, 
and is light and operability says that it is good and carrying is easy. 

[0005] the engine performance which corresponds also to the flat-panel display which are main 
devices, i.e., the flat-panel display which makes in use a liquid crystal display component (or liquid 
crystal display (LCD)) and an organic EL device in the present condition, in a portable information 
device at this time — specifically, implementation of a display (highly minute display) of a light 
weight, a thin shape, and bright and legible high density will be called for strongly. 
[0006] If the correspondence situation of the conventional technique is surveyed by making LCD 
into an example to these altitude and various demands, examination which corresponds by 
thin-shapeHzing the substrate for LCD panel manufacture used in the first place to the demand of 
thin-shape-izing and lightweightHzing is made. 

[0007] The substrate usually used in a LCD technical field is a glass substrate. Therefore, thin 
lightweight-ization of LCD should be attained to some extent by thin-shape-izing this glass 
substrate, i.e., using thinner glass for panel manufacture of LCD. 

[0008] However, glass has originally the fault of being easy to be divided to impacts, such as fall and 
external press, and thin-shape-izing which exceeds the present condition far from a viewpoint of 
breakage prevention in the shock-proof list of LCD is difficult. 

[0009] According to the liquid crystal device handbook (the volume 4.2 or 218 pages and for 142nd 
committee of Japan Society for the Promotion of Science of Chapter 4, the 1989 Nikkan Kogyo 
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Shimbun issue) Although 1.1mm, 0.5mm, and 0.4mm are shown in addition to 0.7mm thickness usually 
used as thickness of the glass plate used for LCD panel manufacture If thickness of a glass 
substrate is made thin to 0.4mm thickness, it becomes easy to produce a crack and a chip, and the 
handling by the LCD production process may be difficult, and may reduce the manufacture yield. In 
the present condition, thin shapeHzation of about 0.3mm is considered to be a limitation about the 
thickness of the glass substrate for display devices. 

[0010] Then, in the technical field of LCD, much examination which replaces a glass plate and uses a 
resin film for a substrate as the second improvement approach is made [ being indicated by 
JP,6-175143,A etc. and ]. 

[0011] A resin film has flexibility and cannot break easily, and since it has high resistance to fall or 
external press, thin shapeHzation of it is attained compared with a glass plate. And to the specific 
gravity of glass being 2.3, resin films are 1.2~~ 1.4 and let LCD which used the resin film for the 
substrate be the technique which enables marked lightweight thin shapeHzation compared with LCD 
which used the glass substrate conventionally. 

[0012] However, it has the fault of causing the problem which produces foaming in the liquid crystal 
inside a panel according to a resin film having the low permeability of the light compared with glass 
generally, and also gas permeability being high. 

[0013] Therefore, it will be [ conventionally for which it will be necessary to thick-filmHze a 
substrate to some extent when transmission and gas barrier property tends to show the relation of 
a trade-off and it is going to give sufficient gas barrier property to a substrate, and falling / of 
transmission / would become remarkable as a result, the display would be dark, and the display 
grace as LCD used the glass substrate / LCD ] greatly inferior. 

[0014] Furthermore, compared with a glass plate, heat-resistant reservation is difficult and colors a 
resin film with heating, permeability may fall or deformation, such as bending and curvature, may be 
produced. 

[0015] Therefore, when it is going to manufacture LCD by the resin film, processing in a 
low-temperature process is needed. And the member of dedication which can respond to a 
low-temperature process also about the sealant for sticking the substrate of a pair is needed so 
that the orientation material and liquid crystal for carrying out orientation of the liquid crystal in that 
case may be pinched, and an advanced technique is needed for development of a required member. 
[0016] And on a process, when membrane formation temperature conditions tend to use ITO (indium 
tin oxide) which determines a resistive characteristic (conductivity), for example as electrode 
material, since membrane formation by the required high temperature service is difficult, the ITO 
electrode layer of low resistance cannot be formed. 

[0017] Therefore, implementation of the highly minute display from which resistance of an electrode 
will become high if detailed patterning of the ITO electrode is carried out in LCD which used the 
resin film for the substrate, and detailed patterning becomes indispensable is difficult. 
[0018] And although formation of TFT (thin film transistor) is needed for every pixel again when it is 
going to adopt an active drive by LCD in order to improve display grace, the conventional resin film 
cannot be borne to processing temperature conditions required for a TFT manufacture process. 
Therefore, it is difficult to form TFT on a resin film, and adoption of the active drive which realizes 
high display grace in LCD using a resin film is difficult. 

[001 9] Therefore, a high definition display cannot be desired at the high speed of the LCD average 
of glass substrate use to LCD using a resin film, and the correspondence to animation display 
cannot be expected, either. 

[0020] Then, in the technical field of LCD, the laminated circuit board which consists of a glass plate 
and a resin film by resin film clip **** with the glass plate of a pair is constituted as the third 
improvement approach, and the approach of using for display devices is indicated by JP,7-43696,A, 
JP,7-49486,A, and JP,7-287218,A. 

[0021] Drawing 1 is the cross-sectional view showing the structure of a three-layer laminated 
circuit board which consists of the conventional glass plate proposed for LCD panel manufacture, 
and a resin film. It has the three-tiered structure of a configuration of wearing the front face of the 
soft resin layer 103 with the glass plate 101,102 of a pair. 
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[0022] According to this conventional technique, a resin front face will be protected with glass and 
thermal resistance may improve. However, the comparatively soft thing is used for resin material, 
and using a polyvinyl butyral for resin material in the example indicated, for example by 
JP,7-43696,A etc. consists of conventional techniques so that stress may not occur in the glass 
plate by which a laminating is carried out. 

[0023] Therefore, although effectiveness that glass does not disperse can be desired when that of 
an about 100-micrometer ultra-thin potato is used for the glass plate to constitute in order to make 
substrate total thickness thin, and a substrate breaks, shock-proof ability, i.e., a square, cannot be 
said to be enough [ the effectiveness which make it hard to be divided ] so that it may explain later. 
[0024] 

[Problem(s) to be Solved by the Invention] As mentioned above, with a flat-panel display, i.e., the 
present condition, in order to realize the engine performance desired to LCD and an organic EL 
device, it turns out that there are all troubles in the Prior art currently examined by the technical 
field of LCD, or it cannot be said that an improvement effect is enough. 

[0025] Therefore, in order to attain the engine performance desired to a flat-panel display especially 
LCD, and an organic EL device, and high performance-ization which specifically realized the display 
(highly minute display) of a light weight, a thin shape, and high density, and also put the movie 
display into the range from now on, development of the new technique of having a glass plate and 
the description of a resin film and fully improving each fault is needed. 

[0026] While specifically satisfying the high thermal resistance which glass has, and the thin 
lightweight nature which resin has, the technical development which shock resistance also raises 
notably compared with glass is needed. 

[0027] As mentioned above, the technical problem of this invention is satisfied with lightweight-izing, 
thin-shape-izing, and a list of a raise in reliance (high gas barrier property), a raise in a heatproof, 
and high shock resistance in the substrate for display devices at coincidence. 
[0028] moreover, making it hard to divide a glass plate part in the substrate for display devices 
constituted by another technical problem of this invention carrying out the laminating of a glass 
plate and the resin, i.e., shock-proof ability, — setting — 0.3mm It is making it alike the glass of 
thickness, an EQC, or more than it. 

[0029] Moreover, another technical problem of this invention is a lightweight thin shape, and is 
offering display devices, such as LCD excellent in shock resistance and display grace, or an organic 
EL device. 
[0030] 

[Means for Solving the Problem] According to one embodiment of this application, the substrate for 
display devices is a substrate for display devices which has the resin ingredient layer pinched 
between the glass plate of the pair which counters, and the glass plate of this pair, and it was 
constituted by the glass plate section so that it might be inherent in compressive strain. 
[0031] Furthermore, the compressive strain which were inherent in the glass plate section are the 
compressive strain by the pinched resin ingredient layer. 

[0032] Furthermore, a resin ingredient layer is thermosetting resin except polyurethane. 
[0033] Or a resin ingredient layer is an epoxy resin. 

[0034] Furthermore, a resin ingredient layer is inorganic-organic hybrid material. 

[0035] Furthermore, a resin ingredient layer is inorganic-organic hybrid material of epoxy-silicon 

system. 

[0036] Furthermore, a resin ingredient layer is inorganic - organic hybrid material of epoxy-silicon 
system compounded using the epoxy resin and the organic silicon compound. 

[0037] Furthermore, a resin ingredient layer is inorganic-organic hybrid material compounded using 
the epoxy mold organic silicon alkoxide expressed with a chemical formula 1. 
[0038] 
[Formula 1] 

CH 2 ~CH-R-Si(OR') 3 (1) 

[0039] In the [above-mentioned chemical formula 1, R and R' is an organic radical.] 
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A resin ingredient layer Furthermore, bisphenol A, Bisphenol F, tetrabromobisphenol A, tetra-FENI 

roll ethane, a phenol novolak, Or o-cresol novolak The glycidyl ether mold epoxy resin, hexahydro 

phthalic anhydride, or dimer acid of the alcoholic system which uses as the main raw material the 

glycidyl ether mold epoxy resin, the polypropylene glycol, or hydrogenation bisphenol A of the phenol 

system used as the main raw material The epoxy resin of the hybrid model which uses as the main 

raw material the glycidyl amine mold epoxy resin, the para aminophenol, or the p — oxybenzoic acid 

which uses as the main raw material the glycidyl ester mold epoxy resin used as the main raw 

material, a diamino phenylmethane, isocyanuric acid, or hydantoin, Or it is inorganic - organic hybrid 

material which used any of the epoxy resin which uses the ester of a chemical formula 2 as the main 

raw material they were, and was compounded. 

[0040] 

[Formula 2] 
o 
II 

COCH 2 " (2) 

'0 X> 

[0041] Furthermore, a resin ingredient layer has more content of a silicon component than 0 % of the 
weight, when all silicon components assume that it is Si02, and it is said that there are than 30 % of 
the weight. [ few ] 

[0042] Or a resin ingredient layer has more content of a silicon component than 4 % of the weight, 
when all silicon components assume that it is Si02, and it is said that there are than 1 5 % of the 
weight. [ few ] 

[0043] Furthermore, the compressive strain which were inherent in the glass plate section are 
1.9x10-4. It is above. 

[0044] Furthermore, the thickness of the substrate for display devices is 0.3mm. It is the following. 
[0045] Furthermore, the relation shown in the formula 1 is filled. 
[0046] 
[Equation 1] 

| {(alphag-alphar) xdeltaTx(Erxhr)}/{(Erxhr)+(Egxhg)} | >=1.9x10~4 — (formula 1) 
[ — here, deltaT is the temperature which deducted the service temperature of this substrate for 
display devices from the glass transition temperature (Tg) of the layer of the ingredient which 
consists of said resin. (In addition, when the highest attainment temperature at the time of 
hardening of the layer of the ingredient which consists of said resin, or molding is below the glass 
transition temperature (Tg) of this ingredient, the temperature which deducted the service 
temperature of this substrate for display devices from the highest attainment temperature at the 
time of this hardening or molding is shown.) 

moreover, the coefficient of linear expansion of alphag= use glass, the coefficient of linear expansion 

of the ingredient which consists of alphar= resin, the elastic modulus of Eg= glass, the elastic 

modulus of the ingredient which consists of Er= resin, the sum total thickness of hg= glass plate, and 

the thickness of the ingredient which consists of hr= resin — it comes out.] 

Or the relation shown in the formula 2 is filled. 

[0047] 

[Equation 2] 

{alpharxdeltaTx(Erxhr)}/{Egxhg}>=1.9x10-4 — (formula 2) 

Furthermore, the sum total of the board thickness of a glass plate fills this formula 2, and is 60 
micrometers or more. 

[0048] Or the sum total of the board thickness of a glass plate fills a formula 2, and is 100 
micrometers or more. 

[0049] Or the sum total of the board thickness of a glass plate fills a formula 2, and is 140 
micrometers or more. 

[0050] Or the relation shown in the formula 3 is filled. 

[0051] 

[Equation 3] 
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[alpharxdeltaTx(Erxhr)} >= 2800-pascal meter (Pa-m) 
— (formula 3) 

Furthermore, the relation shown in the formula 4 is filled. 

[0052] 

[Equation 4] 

(alpha rxdelta Txhr) >=1.4x10-6m — (formula 4) 

Or the sum total of the board thickness of a glass plate is 150 micrometers or less, and the relation 
as which it was indicated in the formula 5 is filled. 
[0053] 
[Equation 5] 

{alpharxdeltaTx(Erxhr)} >=2100 Pa-m — (formula 5) 

Or the sum total of the board thickness of said glass plate is 100 micrometers or less, and the 
relation as which it was indicated in the formula 6 is filled. 
[0054] 
[Equation 6] 

(alpharxdeltaTx(Erxhr)} >=1400 Pa~m — (formula 6) 

Or the highest attainment temperature at the time of hardening of a resin ingredient layer or molding 
is below the glass transition temperature (Tg) of this ingredient, and deltaT is the temperature which 
deducted the service temperature of the substrate for display devices from the highest attainment 
temperature at the time of hardening of the ingredient which constitutes the layer of the ingredient 
which consists of resin, or molding. 

[0055] Or the compressive strain which were inherent in the glass plate section are 3.4x10-4. They 
are the compressive strain of the above magnitude. 

[0056] Furthermore, the thickness of the substrate for display devices is 0.3mm or less. 
[0057] Furthermore, the relation shown in the formula 7 is filled. 
[0058] 
[Equation 7] 

| {(alphag-alphar) xdeltaTx(Erxhr)}/{(Erxhr)+(Egxhg)} | >=3.4x10-4 — (formula 7) 
[ — here, deltaT is the temperature which deducted the service temperature of this substrate for 
display devices from the glass transition temperature (Tg) of the layer of the ingredient which 
consists of said resin. (In addition, when the highest attainment temperature at the time of 
hardening of the layer of the ingredient which consists of said resin, or molding is below the glass 
transition temperature (Tg) of this ingredient, the temperature which deducted the service 
temperature of this substrate for display devices from the highest attainment temperature at the 
time of this hardening or molding is shown.) 

moreover, the coefficient of linear expansion of alphag= use glass, the coefficient of linear expansion 

of the ingredient which consists of alphar= resin, the elastic modulus of Eg= glass, the elastic 

modulus of the ingredient which consists of Er= resin, the sum total thickness of hg= glass plate, and 

the thickness of the ingredient which consists of hr= resin — it comes out.] 

Or the relation shown in the formula 8 is filled. 

[0059] 

[Equation 8] 

{alpharxdeltaTx(Erxhr)}/{Egxhg}>=3.4x10-4 — (formula 8) 

Furthermore, the sum total of the board thickness of a glass plate is 100 micrometers or more. 
[0060] Or the sum total of the board thickness of a glass plate is 140 micrometers or more. 
[0061] Or the sum total of the board thickness of a glass plate is 140 micrometers or less, and the 
relation as which it was indicated in the formula 9 is filled. 
[0062] 
[Equation 9] 

(alpharxdeltaTx(Erxhr)} >=3500 Pa-m — (formula 9) 

Or the sum total of the board thickness of a glass plate is 140 micrometers or less, and the relation 

as which it was indicated in the formula 10 is filled. 

[0063] 
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[Equation 10] 

(alpha rxdelta Txhr) >=1.7x10-6m — (formula 10) 

Or the sum total of the board thickness of a glass plate is 100 micrometers or less, and the relation 

as which it was indicated in the formula 1 1 is filled. 

[0064] 

[Equation 11] 

{alpharxdeltaTx(Erxhr)} >=2500 Pa~m — (formula 11) 

Or the sum total of the board thickness of a glass plate is 100 micrometers or less, and the relation 

as which it was indicated in the formula 1 2 is filled. 

[0065] 

[Equation 12] 

(alpha rxdelta Txhr) >=1.2x10-6m — (formula 12) 

Furthermore, the highest attainment temperature at the time of hardening of a resin ingredient layer 
or molding is below the glass transition temperature (Tg) of an ingredient, and deltaT is the 
temperature which deducted the service temperature of this substrate for display devices from the 
highest attainment temperature at the time of hardening of the ingredient which constitutes the 
layer of the ingredient which consists of resin, or molding. 

[0066] Or the thickness of the substrate for display devices is 0.2mm. The compressive strain which 
were inherent in the glass plate section are the following, and are 3.4x10 to four or more. 
[0067] Furthermore, the relation shown in the formula 13 is filled 
[0068] 

[Equation 13] 

| {(alphag-alphar) xdeltaTx(Erxhr)}/{(Erxhr)+(Egxhg)} | >=3.4x10-4 — (formula 13) 
[ here, deltaT is the temperature which deducted the service temperature of this substrate for 
display devices from the glass transition temperature (Tg) of the layer of the ingredient which 
consists of said resin. (In addition, when the highest attainment temperature at the time of 
hardening of the layer of the ingredient which consists of said resin, or molding is below the glass 
transition temperature (Tg) of this ingredient, the temperature which deducted the service 
temperature of this substrate for display devices from the highest attainment temperature at the 
time of this hardening or molding is shown.) 

moreover, the coefficient of linear expansion of alphag= use glass, the coefficient of linear expansion 
of the ingredient which consists of alphar= resin, the elastic modulus of Eg= glass, the elastic 
modulus of the ingredient which consists of Er= resin, the sum total thickness of hg= glass plate, and 
the thickness of the ingredient which consists of hr= resin — it comes out.] Or the relation shown in 
the formula 14 is filled. 
[0069] 

[Equation 14] 

{alpharxdeltaTx(Erxhr)}/{Egxhg}>=3.4x10-4 — (formula 14) 

Furthermore, the sum total of the board thickness of a glass plate is 100 micrometers or more. 
[0070] Or the sum total of the board thickness of a glass plate is 100 micrometers or less, and the 
relation as which it was indicated in the formula 15 is filled. 
[0071] 

[Equation 15] 

{alpharxdeltaTx(Erxhr)} >=2500 Pa-m — (formula 15) 

Or the sum total of the board thickness of a glass plate is 100 micrometers or less, and the relation 

as which it was indicated in the formula 1 6 is filled. 

[0072] 

[Equation 16] 

(alpha rxdelta Txhr) >=1.2x10~6m — (formula 16) 

Furthermore, the highest attainment temperature at the time of hardening of a resin ingredient layer 
or molding is below the glass transition temperature (Tg) of an ingredient, and deltaT is the 
temperature which deducted the service temperature of the substrate for display devices from the 
highest attainment temperature at the time of hardening of the ingredient which constitutes the 
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layer of the ingredient which consists of resin, or molding. 

[0073] Or the compressive strain which were inherent in the glass plate section are 5.0x10-4. They 
are the compressive strain of the above magnitude. 

[0074] Furthermore, the thickness of the substrate for display devices is 0.3mm. It is the following. 

[0075] Furthermore, the relation shown in the formula 17 is filled. 

[0076] 

[Equation 17] 

| {(alphag-alphar) xdeltaTx(Erxhr)}/{(Erxhr)+(Egxhg)} | >=5.0x10-4 — (formula 17) 
[ — here, deltaT is the temperature which deducted the service temperature of this substrate for 
display devices from the glass transition temperature (Tg) of the layer of the ingredient which 
consists of said resin. (In addition, when the highest attainment temperature at the time of 
hardening of the layer of the ingredient which consists of said resin, or molding is below the glass 
transition temperature (Tg) of this ingredient, the temperature which deducted the service 
temperature of this substrate for display devices from the highest attainment temperature at the 
time of this hardening or molding is shown.) 

moreover, the coefficient of linear expansion of alphag= use glass, the coefficient of linear expansion 
of the ingredient which consists of alphar= resin, the elastic modulus of Eg= glass, the elastic 
modulus of the ingredient which consists of Er= resin, the sum total thickness of hg= glass plate, and 
the thickness of the ingredient which consists of hr= resin — it comes out.] 
Furthermore, the sum total of the board thickness of a glass plate is 100 micrometers or more. 
[0077] Or the sum total of the board thickness of a glass plate is 140 micrometers or more. 
[0078] According to another embodiment of this application, a display device is constituted using 
these at least one substrate for display devices mentioned above. 
[0079] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained using a 
drawing. 

[0080] Drawing 2 is the cross-sectional view showing the structure of the substrate for display 
devices which is the first operation gestalt concerning this invention. 

[0081] The substrate 1 for display devices which is an operation gestalt concerning this invention as 
shown in drawing 2 is the substrate 1 for display devices which was pinched between the glass 
plates 2 and 3 of the pair which counters, and the glass plates 2 and 3 of this pair and which 
consists of a layer 4 of the ingredient which consists of resin, and the part of glass plates 2 and 3 is 
constituted so that it may be inherent in compressive strain. 

[0082] And the compressive strain which were inherent in the part of glass plates 2 and 3 are the 
compressive strain given to the glass plate parts 2 and 3 by the layer 4 of the ingredient which 
consists of said pinched resin. 

[0083] Although a crack is produced and it is destroyed when an impact is added, and the stress 
produced inside becomes more than fixed, generally, compared with the stress by compressive 
strain, to the stress by hauling distortion, resistance of a glass plate is low and it tends to produce a 
crack to hauling deformation (distortion). That is, destruction of the crack generated when an impact 
is added is generated, when it mainly pulls and distortion arises. 

[0084] Therefore, destruction of glass can be made hard to pull only the part of this compressive 
strain that were inherent from the first, to ease distortion, and to produce, even if an impact will be 
added, it will pull to a glass plate and distortion will occur, if the compressive strain which have 
resistance in a glass plate comparatively beforehand are inherent. 

[0085] The improvement device of the shock-proof ability of a glass plate is explained to a detail 
using a drawing. Drawing 3 is drawing explaining the free telescopic motion accompanying the 
temperature change of a glass plate and a resin film. 

[0086] As shown in drawing 3 , when the layer 13 of the ingredient which becomes the glass plates 
1 1 and 1 2 of a pair from resin is put and there are no interactions, such as adhesion between each 
ingredient, each part material carries out free telescopic motion with change of temperature. 
Usually, the way of a resin film with a big coefficient of linear expansion will be greatly shrunken 
compared with a glass plate. And the strain difference at the time of the free telescopic motion 
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accompanying temperature-change deltaT from an elevated temperature to low temperature 

(deltaepsilon) is shown by the formula 18. 

[0087] 

[Equation 18] 

deltaepsilon=(alphag-alphar) xdeltaT — (formula 18) 

[ — here — alphag — the coefficient of linear expansion of glass, and alphar — coefficient of linear 
expansion of resin.] 

Although it is the view of temperature-change width of face (deltaT) at this time, in the case of 
general resin material, it becomes {glass-transition-temperature (Tg)Hproduct temperature (or 
product service temperature, product evaluation temperature)}. Although coefficient of linear 
expansion will increase 3 to 4 times if this exceeds glass transition temperature, it is because 
modulus of direct elasticity becomes or less about 1/100, and the stress accompanying distortion 
generated by the temperature change in the temperature field more than Tg is very small and it 
does not become a problem. 

[0088] Moreover, when the upper limit of a temperature change is below Tg, the difference of the 
upper limit temperature (namely, temperature which resin hardens or the highest attainment 
temperature at the time of substrate manufacture) and product temperature is set to deltaT. 
[0089] Next, the case where the glass plate and the resin film have pasted up mutually is 
considered. Drawing 4 is drawing explaining distortion generated in each part material in connection 
with temperature-change deltaT from an elevated temperature to low temperature, when the glass 
plate and the resin film have pasted up mutually. 

[0090] As shown in drawing 4 , since glass plates 16 and 17 have the small shrinkage by the 
temperature change compared with the resin film 18, by forming the layered product 15 with which 
glass plates 1 6 and 1 7 and the resin film 1 8 were united by pasting up mutually, into a glass plate 1 6 
and 17 parts, the compressive strain resulting from the resin film 18 occur, and hauling distortion 
which originates in glass plates 1 6 and 1 7 conversely occurs on the resin film 1 8. 
[0091] And the ratio of distortion (epsilong) produced into a glass plate 16 and 17 parts and 
distortion (epsilonr) produced on the resin film 18 is Formula XIX at this time. It becomes the 
inverse number of the ratio of hauling rigidity of each ingredient so that it may be shown. 
[0092] 

[Equation 19] 

epsilon g/epsilon r=(Erxhr)/(Egxhg) — (formula 19) 

[ — here — Eg — the modulus of direct elasticity of glass, and Er — the modulus of direct elasticity 
of a resin system ingredient, and hg — the thickness sum total of two glass, and hr — thickness of 
a resin system ingredient.] Distortion (epsilong, epsilonr) produced from this when each ingredient is 
pasted up is expressed with a degree type. 
[0093] 

[Equation 20] 

epsilong= {(alphag-alphar) xdeltaTx (Erxhr)} /{(Erxhr)+ (Eg xhg)} — (formula 20) 
[0094] 

[Equation 21] 

epsilonr=-{(alpha_ralphar) xdeltaTx(Egxhg)}/{(Erxhr)+ (Eg xhg)} — (formula 21) 

Therefore, when each ingredient is pasted up, the stress (sigmar) produced on the stress (sigmag) 
and the resin film 18 which are produced in glass plates 16 and 17 is expressed with a degree type 
[0095] 

[Equation 22] 

sigma g=epsilon gxEg — (formula 22) 
[0096] 

[Equation 23] 

sigma r=epsilon rxEr — (formula 23) 

Drawing 5 is drawing explaining the distortion accompanying the bending deformation to the neutral 
axis of the whole layered product. sigmaH is expressed with a degree type, when a layered product 
15 is bent by radius of curvature R (the arrow head of a sign 20 expresses the bending moment 
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among drawing 5 ) and stress produced from the neutral axis 19 of the layered product 15 whole in 

the location of H is set to sigmaH, as shown in drawing 5 . 

[0097] 

[Equation 24] 

sigmaH=ExH/R — (formula 24) 

[ — here — E — modulus of direct elasticity of the layered product component of the location of a 
neutral axis 1 9 to H.] And if stress of the magnitude by which glass is destroyed is set to sigmab, 
when filling a formula 25, destruction will arise on the glass of a simple substance. 
[0098] 

[Equation 25] 

sigrnab<=sigmaH — (formula 25) 

When a layered product 15 is constituted and compressive-stress sigmag is inherent in glass with 

resin system ingredient adhesion, glass is destroyed by filling Formula XXVI. 

[0099] 

[Equation 26] 

sigmab<=sigmaH+sigmag — (formula 26) 

That is, in a layered product 15, destruction stops easily being able to produce only the part of 
compressive-stress sigmag which was inherent in the glass plate 17 in a glass plate 17. 
[0100] In addition, sigmab is a value common to glass material, and is not dependent on the 
configuration of glass material, especially thickness. And in a thin glass plate, although it has high 
resistance to bending, it also has the description of being easy to be divided, but the ease of 
bending of glass is for increasing in inverse proportion to the cube of thickness, and when shocked, 
since big local deformation which exceeds the engine performance of the ease of bending arises, this 
will break as a result in sheet glass. 

[0101] Although it is making as thin as possible 0.7mm thickness of glass plates usually used from a 
viewpoint of lightweight nature as a demand to the thinness of the substrate for display devices, 
ingredients, such as liquid crystal and organic electroluminescence material, are pinched with the 
substrate of a pair, and this ingredient of a substrate of a reduction demand of the problem of the 
parallax produced unescapable depending on the thickness of a substrate is large in the 
configuration of the reflective mold display device which arranges a reflecting plate to the opposite 
side. 

[0102] In this case, it is 0.3mm about the thickness of the substrate for display devices. It sets to 
the reflective mold display device of this configuration that used this by constituting so that it may 
become the following, and it is 0.7mm. The problem of parallax can be reduced to extent which can 
reduce parallax clearly compared with the conventional example which uses the glass plate which 
has the thickness of extent for a substrate, and can be permitted as a reflective mold display 
device. 

[0103] And it is 0.2mm about the thickness of the substrate for display devices. By constituting so 
that it may become the following, it can cancel substantially and the problem of the 
above-mentioned parallax is more desirable as a configuration. 

[0104] therefore, offer of the display device of a reflective mold which display grace was markedly 
alike and improved compared with the conventional reflective mold display device is attained by 
setting thickness of the substrate for display devices to 0.2mm or less desirably 0.3mm or less. 
[0105] Therefore, lightweight nature can be secured by the thickness of 0.3mm made into the 
limitation of the thinness of the glass plate as a substrate for display devices, and it is 0.3mm. 
Although securing shock resistance in the difficulty of being divided of the glass plate average of 
thickness is called for For that purpose, it faces pinching the layer of the ingredient which consists 
of resin with the glass plate of a thinner pair, and it is necessary to manufacture a substrate so that 
suitable compressive strain (epsilong) may be added to a glass plate part from the layer of the 
ingredient which consists of resin. 

[0106] And effectiveness extent of the compressive strain needs to serve as magnitude exceeding 
the effectiveness (it correlates with the difference of an elastic modulus) bending deformation 
becomes easy to produce by being transposed to the ingredient with which the glass of the rate of 
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high elasticity consists of resin of a low elastic modulus. 

[0107] If the above consideration is followed, it is desirable to choose and constitute a member so 
that the glass plate of the pair which pinches the layer of the ingredient which consists [ enlarging 
sigmag, i.e., bigger compressive strain, and ] of resin may be generated in the shock-proof 
improvement in the substrate for display devices which consists of a layer of the ingredient which 
consists of the glass plate and resin of a pair. 

[0108] And if it is going to be satisfied with coincidence that it is the lightweight nature and the thin 
shape which are called for as a substrate for display devices, it is necessary to optimize the 
compressive strain which are inherent in a glass plate part so that the ultra-thin glass plate which is 
easy to be broken into it although it is desirable to reservation of thinness may be used, the ease of 
being divided may be compensated and sufficient shock-proof ability can be secured. 
[0109] and — the implementation sake — for example, it is necessary to harden the layer of the 
ingredient which consists of resin pinched — etc. — it is possible that there is optimal relation to 
the conditions at the time of manufacturing the property (material properties, such as Tg, coefficient 
of linear expansion, and an elastic modulus) and substrate of an ingredient which consist of 
thickness of the layer of the ingredient which consists of the substrate total thickness for display 
devices, glass plate thickness used, and resin, and resin. 

[0110] Then, it is the substrate for display devices of the three-layer laminating mold which consists 
of a layer of the ingredient which consists of resin pinched as an operation gestalt concerning this 
invention between the glass plate of the pair which counters, and the glass plate of this pair, and the 
thickness of the layer of the ingredient which consists of the substrate total thickness for display 
devices, glass plate thickness used, and resin etc. manufactured many substrates for display devices 
into which the requirements for a configuration were changed. 

[01 1 1] And the conditions (thickness of the layer of the ingredient which consists of the substrate 
total thickness for display devices, glass plate thickness used, and resin etc.) with which are 
satisfied of the shock-proof ability more than the glass plate of 0.3mm thickness or 0.5mm thickness 
were clarified, securing lightweight thin shape nature. 

[0112] Furthermore, the compressive strain (stress) which are inherent in the glass plate part of the 
substrate for display devices of a laminating mold required for it to be satisfied with a being [ it / 
the lightweight nature and the thin shape which are called for as a substrate for display devices ] 
list of shock-proof ability at coincidence were estimated. 

[01 13] Although concrete manufacture approach and conditions were indicated in the column of a 

next example, inorganic - organic hybrid material which consists of an epoxy resin as a layer of the 

ingredient which consists of resin pinched with the glass plate of a pair was used. 

[0114] As explained later, it is the thermosetting hard ingredient which consists of a thermosetting 

epoxy resin, inorganic - organic hybrid material which consists of an epoxy resin pinches a 

non-hardened raw material to the glass substrate of a pair, and heat curing / when it casts and is 

cooled to service temperature after that, it can give it to the glass plate which pinches the big 

stress originating in the high elastic modulus and coefficient of linear expansion. 

[0115] And although it is thermosetting therefore, even if afterbaking is carried out, the stress 

inherent resulting from a hybrid material is not eased, but the substrate for display devices which 

has shock-proof, stably high ability can be offered. 

[0116] That is, as a layer of the ingredient which consists of resin pinched with the glass plate of a 
pair, a thermosetting ingredient is desirable. Even if it is the resin ingredient of metaphor 
thermosetting at this time, since use of a soft ingredient has the small compressive stress formed, it 
is not so desirable as polyurethane. 

[01 17] In addition, many substrates for display devices with which various thickness of the layer of 
the ingredient which consists of glass plate thickness used and resin as conditions etc. is changed, 
and substrate total thickness differs were manufactured, and the magnitude of compressive strain 
(stress) and the relation of shock-proof ability which are inherent in a glass plate part were 
evaluated. 

[01 18] Drawing 6 is drawing explaining the approach of the falling weight test of the substrate for 
display devices which is an operation gestalt concerning this invention. 
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[0119] Although the evaluation approach depended on the falling weight test which evaluates the 
existence of generating of the crack in the sample substrate 21 interior by dropping the metal ball 
22 on the sample substrate 21 by which standing was carried out, for details, the column of a next 
example explains it with the substrate creation approach etc. 

[0120] Drawing 7 is the table which summarized the result of the falling weight test of the substrate 
for display devices which is an operation gestalt concerning this invention. 

[0121] The test result of a glass plate simple substance was shown with the test result of a sample 
substrate as front Naka and a reference. Although it is about the notation about a sample substrate 
at this time, since the glass plate of the pair of the almost same thickness is used for the total 
thickness (glass thickness sum total of two sheets) of glass, it can be computed by carrying out the 
two times of the numeric value of the "glass thickness" column, and it can ask for the thickness of 
the layer of the ingredient which consists of resin pinched by the glass plate of a pair by deducting 
"the total thickness of glass" computed from "substrate total thickness." 

[0122] It is 0.2mm as shown in the table of drawing 7 . The shock-proof ability of the glass plate to 
thickness will be low, and a substrate will break in fall of the metal ball 22 from the height which is 
10cm. 0.3mm Although it can be equal to fall of the metal ball from height of 10cm in the glass plate 
of thickness, it will be divided in fall height of 1 5cm. 0.5mm In thickness, although the blemish 
occurred on the front face of a fall part in 20cm fall height, it was not divided, but the crack 
occurred in fall height of 25cm. 

[0123] the substrate 1 for display devices of the laminating mold which is an operation gestalt 
concerning this invention — setting — a substrate configuration (substrate total thickness of 300 
micrometers.) with 100 micrometers [ in each thickness of glass plates 2 and 3 ] (the total thickness 
of two sheets is 200 micrometers), and a thickness [ of the hybrid material layer 4 ] of 100 
micrometers the following, glass / HB material — the configuration of /glass =100/100/100 — 
describing — setting — 0.3mm Shock-proof ability equivalent to glass is shown. 

[0124] That is, the effectiveness of the stress which the hybrid material (it is hereafter described as 
HB material) of heat curing of 100-micrometer thickness generates inside the glass plate of 
200-micrometer (100micrometerx2 sheet) thickness will pull up the shock-proof ability of the 
substrate for display devices of this invention constituted by the thinner glass plate to the level of 
the glass plate average of the same thickness as a result. 

[0125] furthermore, the glass / HB material which has the thickness of an equivalent HB material 
part when the evaluation result of drawing 7 is referred to — in the configuration (substrate total 
thickness of 190 micrometers) of /glass =50/90/50, even as for fall height of 30cm, it does not 
generate but the remarkable crack of shock-proof ability is improving remarkably. 
[0126] Therefore, in the substrate for display devices which is an operation gestalt concerning this 
invention, it turns out about shock-proof ability that the effect by the enhancement effect of the 
stress which a glass plate part receives from HB material is larger compared with the effectiveness 
that the glass plate part of high elasticity becomes thin. 

[0127] Therefore, it will be 0.3mm, if each glass plate thickness is set to 100 micrometers or less 
when pinching the heat-curing HB material of 100-micrometer thickness extent. Comparable as the 
glass plate of thickness or the shock-proof ability beyond it is obtained. 

[0128] Moreover, if glass plate total thickness of the substrate for display devices which is an 
operation gestalt concerning this invention is set to 200 micrometers or less and HB material is set 
to 100 micrometers or more, also when becoming total thickness of 0.3mm or more, such as 0.4mm 
and 0.5 etc.mm, the shock-proof ability more than the glass plate of 0.3mm thickness of a certain 
thing will be obtained. 

[0129] Then, the heat-curing HB material of 100-micrometer thickness will estimate the stress 
given to the glass plate part of 200-micrometer thickness using the above-mentioned formula 20 
and a formula 22. 

[0130] First, distortion epsilong produced into the glass plate part of 200-micrometer thickness by 
the heat-curing HB material of 100-micrometer thickness from a formula 20 is computed. 
[0131] The physical-properties value required for calculation is as follows. 
[0132] 
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deltaT= (curing temperature of HB material = 160 degrees C) - (shock-proof evaluation temperature 

= 20 degrees C) 

= 140 degrees C (=140K) 

alphag(coefficient of linear expansion of glass used) =5.1x10-6K-1alphar(coefficient of linear 
expansion of HB ingredient) =88x10-6K-1Eg(elastic modulus of glass) =72.5GPa (G pascal) 
The thickness grand total of EKelastic modulus of HB material) =2.4GPa glass = 200 micrometers 
(two 100 micrometerx upper and lower sides) 

Thickness of HB material = 100 micrometers, therefore epsilong are computable as follows. 
[0133] 

[Equation 27] 

| epsilongH((5.1x10-6K88x10-6K) X 140K x2.4GPax100micrometer} / {(2.4GPax100micrometer) 
+(72.5GPax200micrometer)} |=1.9x10-4 — (formula 27) 

therefore, glass / HB material — the substrate for display devices of the configuration of /glass 
=100/100/100 — setting — 1.9x10-4 Compressive strain have arisen in the glass plate section. 
[0134] Therefore, it sets to the substrate for display devices which is an operation gestalt 
concerning this invention, and is 0.3mm. In order to obtain the shock resistance of the glass plate of 
thickness, it is 1.9x10-4. It turns out that what is necessary is to choose the class and thickness of 
a layer of an ingredient it is thin from glass thickness or resin, and just to constitute the substrate 
for display devices so that the above compressive strain may arise in a glass plate with a thickness 
of 200 micrometers or less. 

[0135] At this time, compressive-stress sigmag produced on glass is computable as follows than a 

formula 22. 

[0136] 

[Equation 28] 

sigmag=1.9x10~4x72.5GPa=13.8MPa (megger pascal) 

— (formula 28) 

Namely, 13.8MPa(s) The glass plate whose compressive stress is the total thickness of 200 
micrometers will be joined. 

[0137] Even if it adds an impact to the place which the above-mentioned compressive strain 
(stress) have produced on glass, hauling distortion (stress) generated according to the deformation 
produced by the impact is eased in part by this compressive strain (stress) inherent. Therefore, 
bigger deformation and an impact can be borne now compared with a substrate without compressive 
strain (stress). 

[0138] The coefficient of linear expansion of glass is small here compared with the coefficient of 
linear expansion which resin has, and it is usually 1/10 or less (alphag«alphar). Moreover, the 
elastic modulus of the ingredient of a resin system is 1/30 to 1/40 compared with the elastic 
modulus of glass, when substrate total thickness is 300 micrometers, supposing it takes into 
consideration the difficulty [ an ultra-thin glass plate ] of handling — the range of thinness — a limit 

— it is (the about 25 micrometers [ per glass ] minimum to be used — an assumption — ) The ratio 
(hr/hg) of the layer of the ingredient which consists of resin, and the thickness of glass can be 
assumed to be about (hr/hg<5) 5 times at the maximum. 

[0139] If the above is taken into consideration, when it is going to apply a formula 20 to the 
substrate for display devices of the laminating mold which is an operation gestalt concerning this 
invention, it becomes possible to simplify like a formula 29. 
[0140] 

[Equation 29] ~- 
| epsilong|=| {alpharxdeltaTx (Erxhr)} /{Egxhg}| — (formula 29) 

And when epsilong is computed using the above-mentioned physical-properties value using a 
formula 29, it is set to epsilong=1.9x10-4 and it turns out [ the value computed using several 20, and 
] that it is substantially equal. 

[0141] Therefore, what is necessary is just to fill a formula 2, in order for the total thickness of 
glass to be satisfied with 200 micrometers or less and the substrate total thickness of 0.3mm or less 
of comparable as the glass plate of 0.3mm thickness, or the shock resistance beyond it. 
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[0142] 

[Equation 30] 

{alpharxdeltaTx(Erxhr)}/{Egxhg}>=1 .9x1 0-4 — (formula 2) 

When it takes into consideration pinching the layer of the ingredient which consists of resin using a 
glass plate at this time, and manufacturing the substrate for display devices, the rigidity of extent 
and the difficulty of being divided which exchange a glass plate easily by the production process are 
needed. The thickness of the glass plate with which are satisfied of such a demand is 30 
micrometers or more of large another places, and the sum total of glass plate thickness has 
desirable 60 micrometers or more. 

[0143] And in order to enable it to deal with it comparatively easily from experience actually used 
for manufacture of the substrate for display devices, the thickness of the glass plate of one sheet is 
50 micrometers or more, and the sum total of glass plate thickness has more desirable 1 00 
micrometers or more. 

[0144] Furthermore, on a process, in order to enable it to deal with it easily, the thickness of the 
glass plate of one sheet is 70 micrometers or more, and the sum total of glass plate thickness has 
more desirable 140 micrometers or more. 

[0145] Moreover, when it considers according to Formula II, thickness of glass is set to 200 
micrometers or less, and they are the compressive strain of glass 1.9x10-4 What is necessary is just 
to fill a formula 3, in order to carry out above. 
[0146] 

[Equation 31] 

(alpharxdeltaTx(Erxhr)} >=1.9x10-4x200micrometer x72.5GPa>=2800 Pa-m — (formula 3) 
If an actual production process is taken into consideration, when heating will be performed in a 
production process on the temperature conditions exceeding Tg of a resin system ingredient, the 
temperature to which deltaT lengthened evaluation temperature or operating temperature not from 
whenever [ in a production process / stoving temperature ] but from Tg of resin serves as a 
maximum value. Then, as a property of the ingredient which consists of resin, value = (Tg-20) 
(degree C) which deducted 20 degrees C which is average service temperature needs to become 
important from Tg (degree C), and it is necessary to fill a formula 3. 
[0147] 

[Equation 32] 

(alpharx(Tg-20) xErxhr} >=2800 Pa-m — (formula 30) 

Here, a premise then a formula 3, and a formula 30 can correct that the elastic modulus Er of resin 
uses the ingredient of the resin system which is 1 or more GPas in general, and has the value of 2 
or more GPas in fact like a formula 4 and a formula 31. 
[0148] 

[Equation 33] 

(alpha rxdelta Txhr) >=2800 Pa-m/2GPa>=1.4x10-6m — (formula 4) 
[0149] 

[Equation 34] 

(alpharx(Tg-20) xhr) >=2800 Pa-m/2GPa>=1.4 x10-6m — (formula 31) 

Next, when it considers according to a formula 2, lightweight nature is fully secured, thickness of 
glass is set to 150 micrometers or less, and it is distortion of glass 1.9x10-4 >= What is necessary is 
just to fill a formula 5, in order to also secure shock-proof ability as the above to coincidence. 
[01 50] Although the handling of the glass for the substrate manufacture for display devices and the 
difficulty of use will increase by carrying out thin shape-ized examination of such a glass plate, it 
becomes possible to also adopt a comparatively soft thing as resin, and it becomes possible to 
extend the range of resin material selection. 
[0151] 

[Equation 35] 

(alpharxdeltaTx(Erxhr)} >=1. 9x1 0-4x1 50micrometer x72.5GPa>=2100 Pa~m — (formula 5) 

And it is necessary like the above to fill a, formula 35. 

[0152] 
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[Equation 36] 

(a1pharx(T_r20) xErxhr} >=2100 Pa-m — (formula 32) 

Next, when it considers according to a formula 2, lightweight nature is further fully secured, 
thickness of glass is set to 100 micrometers or less, and it is distortion of glass 1.9x10-4 What is 
necessary is just to fill a formula 6, in order to carry out above. 
[0153] 

[Equation 37] 

{alpharxdeltaTx(Erxhr)} >=1.9x10-4x100micrometer x72.5 GPa>=1400 Pa-m — (formula 6) 

And it is necessary like the above to fill a formula 33. 

[0154] 

[Equation 38] 

{alpharx(Tg-20) xErxhr} >=1400 Pa-m — (formula 33) 

Next, it sets to the substrate for display devices which is an operation gestalt concerning this 
invention, and is 0.5mm at the substrate total thickness of 0.3mm or less. The configuration which 
obtains the glass plate of thickness, an EQC, or the shock resistance beyond it is considered. 
[0155] It will be 0.5mm, if glass plate total thickness is set to 100 micrometers from the evaluation 
result of drawing 7 when pinching the HB material of heat curing of 90-micrometer thickness with a 
vertical glass plate. The shock-proof ability more than the glass of thickness is obtained. 
[0156] Moreover, when pinching the HB material of heat curing of 1 40-micrometer thickness with a 
vertical glass plate, it is 0.5mm as for 1 40 micrometers about glass plate total thickness. While the 
shock-proof ability more than the glass plate of thickness is shown, shock-proof ability higher than 
the substrate for display devices which pinches the HB ingredient of heat curing of 90-micrometer 
thickness with the glass plate of 50 micrometer thickness of vertical is obtained. 
[0157] Therefore, the heat-curing HB resin of 90-micrometer thickness computes first the stress 
given to the glass plate section with a total thickness of 100 micrometers from a formula 20 and a 
formula 22. 

[0158] It will be set to |epsilong|=3.4x10-4 if distortion epsilong produced into a glass plate part from 
introduction and a formula 20 is computed. 

[0159] Next, stress sigmag of glass is set to sigmag=3.4x10-4x72.5GPa=240MPa. Therefore, what is 
necessary is just to fill a formula 7 or a formula 8, in order to be satisfied with the substrate total 
thickness of 0.3mm or less of the shock resistance more than the glass plate of 0.5mm thickness. 
[0160] 

[Equation 39] 

[alpharxdeltaTx (Erxhr)} /{(Erxhr)+(Egxhg)} 

>=3.4x10-4 — (formula 7) 

[0161] 

[Equation 40] 

{alpharxdeltaTx(Erxhr)}/{Egxhg}>=3.4x10-4 — (formula 8) 

When it takes into consideration pinching the layer of the ingredient which consists of resin using a 
glass plate at this time, and manufacturing the substrate for display devices, the rigidity of extent 
and the difficulty of being divided which exchange a glass plate easily by the production process are 
needed. The thickness of the glass plate with which are satisfied of such a demand is 30 
micrometers or more of large another places, and the sum total of glass plate thickness has 
desirable 60 micrometers or more. 

[0162] And in order to enable it to deal with it comparatively easily from experience actually used 
for manufacture of the substrate for display devices, the thickness of the glass plate of one sheet is 
50 micrometers or more, and the sum total of glass plate thickness has more desirable 100 
micrometers or more. 

[01 63] Furthermore, on a process, in order to enable it to deal with it easily, the thickness of the 
glass plate of one sheet is 70 micrometers or more, and the sum total of glass plate thickness has 
more desirable 140 micrometers or more. 

[0164] Moreover, when it considers according to a formula 8, lightweight nature is fully secured, 
thickness of glass is set to 140 micrometers or less, and it is distortion of glass 3.4x10-4 What is 
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necessary is just to fill a formula 9, in order to also secure shock-proof ability as the above to 
coincidence. 

[01 65] Although the handling of the glass for the substrate manufacture for display devices and the 
difficulty of use will increase by carrying out thin shape-ized examination of such a glass plate, it 
becomes possible to also adopt a comparatively soft thing as resin, and it becomes possible to 
extend the range of resin material selection. 
[0166] 

[Equation 41] 

{alpharxdeltaTx(Erxhr)} >=3.4x1 0-4x1 40micrometer x72.5GPa>=3500 Pa-m — (formula 9) 

If a formula 9 and an actual production process are taken into consideration, the temperature to 

which deltaT lengthened evaluation temperature or service temperature from Tg of resin will serve 

as an upper limit. Then, as a property of resin, a value (Tg-20) needs to become important, and it is 

necessary to fill a formula 34. 

[0167] 

[Equation 42] 

{alpharx(Tg-20) xErxhr} >=3500 Pa-m — (formula 34) 

Here, a premise then a formula 9, and a formula 34 can correct that the elastic modulus Er of a 
resin system ingredient uses the resin system ingredient which is 1 or more GPas in general, and 
has the value of 2 or more GPas in fact like a formula 10 and a formula 35. 
[0168] 

[Equation 43] 

(alpha rxdelta Txhr) >=1.7x10-6m — (formula 10) 
[0169] 

[Equation 44] 

(alpharx(Tg-20) xhr) >=1.7x10-6m When it considers according to — (formula 35), next a formula 8, 
lightweight nature is further fully secured, thickness of glass is set to 100 micrometers or less, and 
it is distortion of glass 3.7x10-4 What is necessary is just to fill a formula 1 1, in order to enlarge 
[0170] 

[Equation 45] 

(alpharxdeltaTx(Erxhr)} >=3.4x1 0-4x1 OOmicrometer x72.5GPa>=2500 Pa~m — (formula 11) 

If a formula 1 1 and an actual production process are taken into consideration, the temperature to 

which deltaT lengthened evaluation temperature or service temperature from Tg of a resin system 

ingredient will serve as an upper limit. Then, as a property of resin, a value (Tg-20) needs to become 

important, and it is necessary to fill a formula 45. 

[0171] 

[Equation 46] 

(alpharx(Tg-20) xErxhr} >=2500 Pa-m — (formula 36) 

Here, the elastic modulus Er of a resin system ingredient is 1 in general. It is more than GPa and a 
premise then a formula 11, and a formula 36 can correct using the resin system ingredient which has 
the value of 2 or more GPas in fact like a formula 12 and a formula 37. 
[0172] 

[Equation 47] 

(alpha rxdelta Txhr) >=1.2x10-6m — (formula 12) 
[0173] 

[Equation 48] 

(alpharx(Tg-20) xhr) >=1.2x10-6m — (formula 37) 

At this time, it sets to the substrate for display devices which is an operation gestalt concerning 
this invention, and is 0.2mm about the total thickness of a substrate. It is 0.5mm, considering as the 
following and realizing the parallax reduction effectiveness in still more sufficient thin shape nature 
and display. What is necessary is just to fill a formula 13 or a formula 14 according to the 
above-mentioned consideration, in order to consider as the configuration which obtains the glass 
plate of thickness, an EQC, or the shock resistance beyond it. 
[0174] 
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[Equation 49] 

{alpharxdeltaTx (Erxhr)} /{(Erxhr)+(Egxhg)} 

>=3.4x10-4 — (formula 13) 

[0175] 

[Equation 50] 

{alpharxdeltaTx(Erxhr)}/{Egxhg}>=3.4x10-4 — (formula 14) 

When it takes into consideration using a glass plate, pinching the layer of the ingredient which 
consists of resin at this time, and manufacturing the substrate for display devices, the rigidity of 
extent and the difficulty of being divided which exchange a glass plate easily by the production 
process are needed. The thickness of the glass plate with which are satisfied of such a demand is 
30 micrometers or more of large another places, and the sum total of glass plate thickness has 
desirable 60 micrometers or more. 

[0176] And in order to enable it to deal with it comparatively easily from experience actually used 
for manufacture of the substrate for display devices, the thickness of the glass plate of one sheet is 
50 micrometers or more, and the sum total of glass plate thickness has more desirable 100 
micrometers or more. 

[0177] Furthermore, on a process, in order to enable it to deal with it easily, the thickness of the 
glass plate of one sheet is 70 micrometers or more, and the sum total of glass plate thickness has 
more desirable 140 micrometers or more. 

[0178] Moreover, when it considers according to a formula 14, lightweight nature is fully secured, 
thickness of glass is set to 100 micrometers or less, and they are the compressive strain of glass 
3.4x10-4 What is necessary is just to fill a formula 15, in order to also secure shock-proof ability as 
the above to coincidence. 

[0179] Although the handling of the glass for the substrate manufacture for display devices and the 
difficulty of use will increase by carrying out thin shapeHzed examination of such a glass plate, it 
becomes possible to also adopt a comparatively soft thing as resin, and it becomes possible to 
extend the range of resin material selection. 
[0180] 

[Equation 51] 

(alpharxdeltaTx(Erxhr)} >=3.4x1 0-4x1 OOmicrometer x72.5GPa>=2500 Pa~m — (formula 15) 

If a formula 15 and an actual production process are taken into consideration, the temperature to 

which deltaT lengthened evaluation temperature or service temperature from Tg of resin will serve 

as an upper limit. Then, as a property of resin, a value (Tg-20) needs to become important, and it is 

necessary to fill a formula 38. 

[0181] 

[Equation 52] 

(alpharx(Tg-20) xErxhr} >=2500 Pa-m — (formula 38) 

Here, a premise then a formula 15, and a formula 38 can correct that the elastic modulus Er of a 
resin system ingredient uses the resin system ingredient which is 1 or more GPas in general, and 
has the value of 2 or more GPas in fact like a formula 1 6 and a formula 39 
[0182] 

[Equation 53] 

(alpha rxdelta Txhr) >=1.2x10-6m — (formula 16) 
[0183] 

[Equation 54] 

(alpharx(Tgr-20) xhr) >=1.2x10-6m — (formula 39) 

Next, it sets to the substrate for display devices which is an operation gestalt concerning this 
invention, and is 0.5mm at the substrate total thickness of 0.3mm or less. The configuration which 
obtains the shock resistance exceeding the glass plate of thickness is considered. 
[0184] It will be 0.5mm, if glass plate total thickness is set to 140 micrometers from the evaluation 
result of drawing 7 when pinching the HB material of heat curing of 140-micrometer thickness with a 
vertical glass plate. The shock-proof ability exceeding the glass plate of thickness is obtained. 
[0185] Therefore, the heat-curing HB material of 140-micrometer thickness computes the stress 
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given to the glass plate section of 1 40-micrometer thickness from a formula 20 and a formula 22. 
[0186] It will be set to |epsilong|=5.0x10~4 if compressive-strain epsilong produced into a glass plate 
part from introduction and a formula 20 is computed. 

[0187] Next, compressive-stress sigmag of glass is set to sigmag=5.0 x10-4x72.5GPa =363MPa. 
Therefore, what is necessary is just to fill a formula 17 or a formula 8, in order to be satisfied with 
the substrate total thickness of 0.3mm or less of the shock resistance exceeding the glass plate of 
0.5mm thickness. 
[0188] 

[Equation 55] 

{(alphag-alphar) xdeltaTx (Erxhr)} /{(Erxhr)+(Egxhg)} >=5.0x10-4 — (formula 17) 
[0189] 
/ [Equation 56] 

{alpharxdeltaTx(Erxhr)}/{Egxhg}>=5.0x10~4 — (formula 40) 

When it takes into consideration pinching the layer of the ingredient which consists of resin using a 
glass plate at this time, and manufacturing the substrate for display devices, the rigidity of extent 
and the difficulty of being divided which exchange a glass plate easily by the production process are 
needed. The thickness of the glass plate with which are satisfied of such a demand is 30 
micrometers or more of large another places, and the sum total of glass plate thickness has 
desirable 60 micrometers or more. 

[0190] And in order to enable it to deal with it comparatively easily from experience actually used 
for manufacture of the substrate for display devices, the thickness of the glass plate of one sheet is 
50 micrometers or more, and the sum total of glass plate thickness has more desirable 100 
micrometers or more. 

[0191] Furthermore, on a process, in order to enable it to deal with it easily, the thickness of the 
glass plate of one sheet is 70 micrometers or more, and the sum total of glass plate thickness has 
more desirable 1 40 micrometers or more. 

[0192] Next, in the substrate for display devices which is an operation gestalt concerning this 
invention, the layer of the ingredient which was pinched between the glass plates of a pair and which 
consists of resin is explained. 

[0193] Since it secures the shock resistance of a substrate, if the layer of the ingredient which was 
pinched between the glass plates of a pair and which consists of resin is the ingredient which can 
give sufficient compressive strain for this glass plate, i.e., the ingredient of the resin system which 
fulfills the above-mentioned conditions and has the property which can be given to a glass plate part 
for desired compressive stress, in the substrate for display devices which is an operation gestalt 
concerning this invention, its all are usable. 

[0194] And as described above, as for the layer of the ingredient which consists of resin pinched 
with the glass plate of a pair which will be able to offer the substrate for display devices which has 
shock-proof, stably high ability, consisting of a thermosetting ingredient is desirable. 
[0195] Even if it is the resin ingredient of metaphor thermosetting at this time, since use of a soft 
ingredient has the small compressive stress formed, it is not so desirable as polyurethane. Use of 
hard resin, such as an epoxy resin, is desirable. 

[0196] In addition, about an epoxy resin, it is possible to choose a thing without coloring, when a thin 
film is formed and it uses for the substrate for display devices, it is possible to offer the substrate 
of quantity permeability, and it is desirable also at the point. 

[0197] Next, as shown in a formula 20 etc., in order to enlarge more compressive stress given to a 
glass plate, use of a resin system ingredient with higher Tg enlarges temperature-change 
width-of-face deltaT more namely, is desirable. 

[0198] Furthermore, it is effective in a raise in Tg of a resin system ingredient to adopt the 
description of an inorganic material to resin material, and use of the ingredient having the advantage 
of the organic substance and the advantage (it excels in the dynamics property under a high 
temperature service, and is high thermal resistance.) of an inorganic substance, i.e., 
inorganic-organic hybrid material, is desirable. 

[0199] Although the upper limit of temperature-change width of face is usually decided by Tg of 
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resin material at this time, inorganic - organic hybrid material compounded using the heat-curing 
resin and the organic silicon compound of a polyaddition mold which are the new technique indicated 
by JP,2000-109709,A can use an epoxy resin for heat-curing resin. 

[0200] And since the epoxy resin hard from the first is used as the base, reservation of hardness is 
easy and is high Tg, and when temperature is further applied exceeding Tg at the time of substrate 
manufacture, the upper limit of temperature-change width-oM'ace deltaT also has the description 
of becoming the added temperature itself instead of Tg. 

[0201] Drawing 8 is a graph which shows the viscoelasticity evaluation result of the epoxy resin 
which is inorganic - organic hybrid material and the example of a comparison of the epoxy resin 
base which were used for the substrate for display devices which is an example concerning this 
invention. 

[0202] As shown in drawing 8 , although inorganic - organic hybrid material used for the substrate 
for display devices which is an example concerning this invention is based on the structure and the 
manufacture approach of explaining in full detail below, it is remarkably low compared with the 
general resin material besides an epoxy resin whose fall extent of an elastic modulus is an example 
of a comparison also at the temperature more than Tg. 

[0203] Therefore, about temperature-change width-oM'ace deltaT, it can consider as 
deltaT=(temperature to which effectiveness of resin was carried out)- (product temperature). 
[0204] That is, if high temperature is applied into a production process, it is possible to make the 
compressive stress which adds the part to a glass plate as it is reflect, and it is possible to control 
compressive stress and to enlarge very much. 

[0205] Therefore, in the substrate for display devices concerning this invention, use of 
inorganic-organic hybrid material compounded using the heat-curing resin and the organic silicon 
compound of a polyaddition mold is desirable. And use of inorganic-organic hybrid material of epoxy 
- silicon system which used as the base the epoxy resin in which hard thin film formation of high 
transmission is possible is more desirable. 

[0206] Next, in this invention, the concrete molecular structure of usable inorganic-organic hybrid 
material is explained. 

[0207] The use of inorganic-organic hybrid material which becomes inorganic-organic hybrid material 

from the compound of a chemical formula 3 or a chemical formula 4 and polyaddition mold 

heat-curing resin is desirable. Although this ingredient adds and uses the curing agent of this 

polyaddition mold heat-curing resin, casting in the configuration of hope becomes the viscosity in 

front of heat curing is low, and the manufacture of the substrate for display devices performed by 

casting is easy, and easy. 

[0208] 

[Formula 3] 

or< r or 1 
I I I 

R-S i -O- S I -O- S \ - R 

III - (3) 

OR2 O OR 3 
I 

R-S i -OR5 
I 

OR 6 

[0209] 
[Formula 4] 

OR 4 R O R 1 

I I I 

R-Si-O-S i-O-S I - R 
I I I 

0 O O (4) 

1 1 t 
R-S i -O-S j -O- S i — R 

i I I 

OR 2 R OR* 

[0210] In [however a chemical formula 3, and a chemical formula 4, R is an organic radical containing 
the functional group which causes the curing agent and addition reaction of the above-mentioned 
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polyaddition mold thermosetting resin, and R1-R6 are ** silicon radicals which have three (SiOR(s) 
3/2) from zero piece as a unit of a repeat.] 

There is a method of using a sol-gel method as one of the methods of producing inorganic-organic 
hybrid material. By this approach, the thing not more than micrometer order or it for which the 
organic metal oxide or metallic oxide of order is formed into an organic macromolecule matrix 
becomes possible in the temperature requirement which is about 100-150 degrees C into which an 
organic compound is not disassembled. 

[0211] Therefore, use of a sol-gel method is suitable as the approach of hybridization, and a sol-gel 

method can use an epoxy resin as an ingredient for organic macromolecule matrices. 

[0212] And about the sol-gel reaction performed in the hybridization using this epoxy resin, if the 

case where an epoxy mold organic silicon alkoxide is used for a raw material is mentioned as an 

example, it will become the reaction shown in the chemical formula 5 and the chemical formula 6 

[0213] 

[Formula 5] 

CH 2 -CH-R-SI(OR , ) 3 +3H 2 0 

V 



CH r CH-R-Si(OH) 3 +3R'OH *(5) 



[0214] 
[Formula 6] 

n • CH 2 -CH-R-S \ (OH) 3 



► CH 2 -CH-R-Si0 3/2 +3n/2H 2 0 -(B) 

[0215] [Here, in a chemical formula 5 and a chemical formula 6, R and R' shows an organic radical.] 
A chemical formula 5 is hydrolysis of the organic silicon alkoxide accompanied by generation of 
alcohol, and a chemical formula 6 is the dehydration condensation reaction of hydroxylation organic 
silicon. 

[021 6] The reaction shown in these chemical formulas 5 and a chemical formula 6 is performed in an 
epoxy resin, and after a suitable reaction advance, since an epoxy group is contained in an organic 
silicon compound when adding curing agents, such as the curing agent for epoxy resins, for example, 
an amine system compound, quarternary ammonium salt, a cyanogen amide, a carboxylic anhydride, 
boron-trifluoride-amine complex, organic-acid hydrazide, an imidazole system compound, a phenol, 
cresol, KISHIRI Norian, or phenol resin, the addition reaction of the epoxy group in an organic silicon 
compound and an epoxy resin and reactant functional groups, such as an amino group in a curing 
agent, occurs. 

[0217] Furthermore, if a reaction progresses, inorganic-organic hybrid material of epoxy - silicon 
system which the organic silicon compound in the condition of having formed a curing agent and 
covalent bond distributed to homogeneity will be generated. That is, the manufacture of the 
substrate for display devices which consists of an epoxy-silicon system inorganic-organic hybrid 
material distributed to homogeneity of an organic silicon ingredient is attained. 

[0218] In addition, when performing the reaction shown in the above-mentioned chemical formula 5 
and a chemical formula 6 in an epoxy resin, reacting by the open system is possible. 
[0219] And it is also possible to advance a reaction, removing some of alcohol which equips a 
reaction container with a distillation apparatus, distills with a sink and generates nitrogen gas, and 
water [ at least ] out of a reactor. 

[0220] By using this distillation, it becomes possible to promote advance of a sol-gel reaction, and 
compaction of reaction time, as a result substrate production time is attained. Moreover, distillation 
becomes it is possible to remove alcohol, water, etc. from the system of reaction mildly compared 
with the approach of removing alcohol, water, etc. at a vacua, and possible [ controlling that a 
reaction occurs rapidly and coloring arises in a product ], and the manufacture of the substrate for 
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display devices of high permeability of it is attained. 

[0221] And since the reaction under nitrogen— gas - atmosphere mind is attained, it is effective in 
intercepting oxygen, and coloring of inorganic - organic hybrid material of epoxy-silicon system 
finally generated is controlled more, and the manufacture of the substrate for display devices which 
has high permeability of it is attained. 

[0222] Moreover, in order to remove the alcohol which is a resultant out of the system of reaction, 
it becomes possible to raise the thermal stability of the hydrolysis product of the organic silicon 
alkoxide which is a product. 

[0223] Consequently, the pot life of the mixture which consists of the hydrolysis product and epoxy 
resin of this organic silicon alkoxide becomes long, at once, the hydrolysis reaction of a lot of 
organic silicon alkoxides is performed, the substrate for display devices can be manufactured only 
using an initial complement from the obtained product, and the part which remained can be used for 
manufacture of the substrate for display devices on and after next time. 

[0224] That is, the simplification of the production process of the substrate for display devices is 
attained, and manufacture of the substrate for display devices in low cost is attained. 
[0225] And it is also possible to advance a reaction, making the alcohol and water which equip a 
reaction container with reflux equipment, flow back with a sink and generate nitrogen gas further 
flow back in a reaction container. 

[0226] By using this flowing-back method, it becomes possible to promote advance of a sol-gel 
reaction, and compaction of reaction time, as a result production time is attained. Moreover, since 
the reaction under nitrogen-gas-atmosphere mind is attained, coloring of inorganic - organic hybrid 
material of epoxy-silicon system finally generated is controlled, and manufacture of the substrate 
for display devices which has high permeability is attained. 

[0227] Moreover, after performing beforehand the reaction of the above-mentioned chemical 
formula 5 and a chemical formula 6 independently and making an organic silicon alkoxide oligomerize, 
it is also possible to add the obtained oligomer to an epoxy resin, to mix, to add an epoxy curing 
agent, to make it react further, and to generate inorganic-organic hybrid material of epoxy-silicon 
system. 

[0228] By dividing the oligomerization reaction by the sol-gel method with an epoxy resin, and 
performing it, it becomes possible to control the side reaction in the inside of the epoxy resin 
caused by the sol-gel reaction, and coloring of an epoxy resin can be controlled and offer of the 
hybrid material equipped with higher transparency, as a result offer of the display device substrate 
using it are attained. 

[0229] As an epoxy resin suitable for offer of the above hybrid materials Bisphenol A, Bisphenol F, 

tetrabromobisphenol A, tetra-FENI roll ethane, a phenol novolak, Or o-cresol novolak The glycidyl 

ether mold epoxy resin, hexahydro phthalic anhydride, or dimer acid of the alcoholic system which 

uses as the main raw material the glycidyl ether mold epoxy resin, the polypropylene glycol, or 

hydrogenation bisphenol A of the phenol system used as the main raw material The epoxy resin of 

the hybrid model which uses as the main raw material the glycidyl amine mold epoxy resin, the para 

aminophenol, or the p-oxy-benzoic acid which uses as the main raw material the glycidyl ester mold 

epoxy resin used as the main raw material, a diamino phenylmethane, isocyanuric acid, or hydantoin 

Or use of the epoxy resins which use the ester of the following chemical formula 2 as the main raw 

material, and those mixture is possible. 

[0230] 

[Formula 2] 
o 
II 

COCH 2 (2) 

[0231] (Next, the calculated value 2 at the time of assuming that all the silicon contained in a hybrid 
material was set to Si02 although it was about the content of the silicon component in the hybrid 
material used for manufacture of a display device substrate, i.e., SiO, A definition can be given as an 
amount of conversions.) The concrete calculation approach is total of the amount of the organic 
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silicon alkoxide after the epoxy resin and curing agent to be used, and hydrolysis, carries out division 
process of the amount when the silicon in the organic silicon to be used is set to Si02, and 
calculates it. 

[0232] And although it is about the content of the silicon component in the suitable hybrid material 
for manufacture of a display device substrate, in order to have the description of an inorganic 
substance and to improve thermal resistance, they are more SiO(s)2 than 0 % of the weight. The 
amount of conversions is required. And Si02 fewer than 30 % of the weight Considering as the 
amount of conversions is desirable. 

[0233] Si02 When there are more amounts of conversions than 30 % of the weight, it will become 
yes, difficult [ it / to distribute homogeneity in a Brit ingredient ], and the maldistribution of the 
compound of a chemical formula 3 and a chemical formula 4 will generate the compound of a 
chemical formula 3 and a chemical formula 4. Consequently, the substrate for display devices 
manufactured becomes weak, and it becomes easy to be divided to the impacts at the time of 
dropping etc. 

[0234] And Si02 About the amount of conversions, it is more desirable to **** to 15 or less % of 
the weight 4% of the weight or more. 

[0235] Si02 The effectiveness of inorganic - organic hybridization becomes remarkable by making 
the amount of conversions into 4 % of the weight or more, and offer of the substrate for display 
devices which was excellent with thermal resistance is attained. And by considering as 15 or less % 
of the weight, it becomes yes, possible about the compound of a chemical formula 3 and a chemical 
formula 4 to distribute homogeneity in a Brit ingredient, and it becomes possible to control enough 
the maldistribution of the compound of the chemical formula 3 used as the cause of the brittleness 
of the substrate manufactured, and a chemical formula 4. 

[0236] As mentioned above, in the substrate for display devices which is an operation gestalt 
concerning this invention, offer of the substrate for display devices of a thin shape with shock-proof 
high ability, and a light weight and high-reliability is attained by pinching between the glass plates of 
the suitable thickness of a pair using the layer of the ingredient which consists of resin which gave 
the above-mentioned explanation. 

[0237] (Example) The display device which used the substrate for display devices and it which give 
an example and start this invention hereafter, and which are an operation gestalt is explained to a 
detail. 

[0238] (Example 1) The varnish used as the raw material of the layer which consists of an 
epoxy-silicon system inorganic-organic hybrid material which constitutes first the substrate for 
display devices which is the first example concerning this invention is prepared. 
[0239] Si02 0.1 3g of JIRAURIN acid di-n-butyl tin shown in 3-glycidoxypropyltrimetoxysilane (it is 
hereafter called GTMS for short) 13.2g and 1.3g of purified water shown in a chemical formula 7, and 
a chemical formula 9 so that the amount of conversions may become 8wt(s)% It mixes among a 
reaction container and is left under room temperature conditions overnight. 

[0240] Next, 30g of epoxy resins shown in a chemical formula 8 is added, and it agitates at a room 
temperature for 30 minutes. 

[0241] Next, a reaction container is equipped with a distillation apparatus and heating churning of 
the methanol(water) which generates nitrogen gas in sink reaction mixture is carried out at 1 50 
degrees C with removal by distillation for 4 hours. 

[0242] 16.5g of next, phenol resin which shows heating in a chemical formula 10 as an epoxy curing 
agent after returning the temperature of reaction mixture to a stop and a room temperature 
Triphenyl phosphine 0.3g which is a hardening accelerator In addition, it heats for 2 minutes at 80 
degrees C. 

[0243] Next, drawing 9 is drawing explaining the press molding approach of the substrate for display 
devices which is the first example concerning this invention. The substrate 1 for display devices 
which is the first example which starts this invention according to the press molding approach 
shown in drawing 9 is manufactured. 

[0244] It is placed on the polyimide sheet 32, and on wide [ by which preheating was beforehand 
carried out to 1 20 degrees C / 30mm long and 70mm wide ], and the thickness glass plate 3 of 70 
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micrometers, as the varnish 31 obtained by the above-mentioned approach is poured, it is applied. 
[0245] And the thickness of the substrate finally obtained compares with the glass substrate for 
display devices usually used, and it is 0.3mm thin enough. It puts with 30mm long of one more sheet, 
70mm wide, the glass plate 2 with a thickness of 70 micrometers, and the polyimide sheet 34 of 
50-micrometer thickness, adjusting thickness using a spacer 33 so that it may become extent. 
[0246] Next, the obtained laminating structure is pinched with the end plates 35 and 36 made from 
stainless steel of a pair (2mm thickness), it puts for amide fiber (3.8mm thickness) 37 and 38 from 
on the further, and the press molding set 30 is constituted. 
[0247] 
[Formula 7] 

C^H 2 -CH-CH r O-C 3 H $ -S i (OCH 3 > 3 - (7) 

of 



[0248] 
[Formula 8] 



CH a -I 

C \ 2 / CHCH2 ~°"" < ^^| H ^^ — och 2 chcoh)ch 2 oJ — 



CH, 



C H 3 ^Cf^ 



[0249] 
[Formula 9] 

[ c i 1 H 2a -.COoj-Sn-(C 4 H B ) 2 

[0250] 

[Formula 10] 
oh - oh oh 

6— -6- e ": -h 



~ (8) 



<9> 



(1 0) 



[0251] Next, press molding of this press molding set is carried out for 120 minutes for 15 minutes 
and at 160 degrees C by 120 degrees C. 

[0252] It consists of layers 4 which consist of an epoxy - silicon system inorganic-organic hybrid 
material with a thickness of 140 micrometers pinched between the glass plates 2 and 3 of the pair 
which counters shown in drawing 2 after press termination, and the glass plates 2 and 3 of a pair, 
and the substrate 1 (glass / HB material / glass =70/140/70 of configurations) for display devices 
which are magnitude 30mmx70mm and the thickness of 0.28mm is obtained. 

[0253] In the substrate 1 for display devices which is an example concerning obtained this invention, 
compressive strain are inherent in the part of glass plates 2 and 3. 

[0254] And the compressive strain which were inherent in the part of glass plates 2 and 3 are the 
compressive strain given to a glass plate 2 and three parts by the layer 4 of the ingredient which 
consists of a pinched epoxy-silicon system inorganic-organic hybrid material. 
[0255] The physical properties of the above-mentioned epoxy-silicon system inorganic-organic 
hybrid material used in this example are as follows. 

[0256] Tg=145 degree C deltaT= (curing temperature of HB material = 160 degrees C) - 
(shock-proof evaluation temperature = 20 degrees C) 
= 140 degrees C (=140K) 

alphaKcoefficient of linear expansion of HB ingredient) =88 — thickness [ of x10-6K-1EKelastic 
modulus of HB material) =2.4GPaHB material ] = — the physical properties of the glass plate used 
similarly 1 40 micrometers again are as follows. 
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[0257] alphag(coefficient of linear expansion of glass used) =5.1x10-6K-1Eg(elastic modulus of glass) 
=72.5GPa (G pascal) 

The thickness grand total of glass = 140 micrometers (two 70 micrometerx upper and lower sides) 
It turns out that the compressive strain which were inherent in a glass plate 2 and the three 
sections from the formula 20 previously explained to be the above physical-properties value are 
4x10-4. 

[0258] Similarly, {alpharxdeltaTx (Erxhr)J / (Egxhg) value according to a formula 26 are computable 
with 4x10-4. Similarly, a {alpharxdeltaTx (Erxhr)} value can compute 4100 Pa-m and a {alpha rxdelta 
Txhr} value with 3.0x10 to 6 m, and is filling the relation shown in Formula III and Formula IV. 
[0259] Next, when the light transrnittance of the substrate 1 for display devices which is an example 
concerning obtained this invention was measured, the light transrnittance whose light transrnittance 
with a wavelength of 400nm is 93% and the wavelength of 540nm is 97%, and it turned out that very 
high permeability is shown. 

[0260] Therefore, it turned out that offer of the substrate for display devices in which high 
permeability is shown is attained by this invention. 

[0261] And the weight of the substrate 1 for display devices which is an example concerning 
obtained this invention was measured. It is referred to as 10mmx10mm, and the magnitude of a 
sample is 0.3mm of the same magnitude. The glass plate and weight of thickness were measured. 
[0262] consequently, the substrate 1 for display devices which is an example concerning this 
invention — 0.0455g the weight of the glass plate which is an example of a comparison to being very 
lightweight — 0.071 3g it is — though it was equivalent thickness, the substrate 1 for display devices 
which is an example concerning this invention was understood that weight reduction of about 40 
percent is possible compared with the glass plate. 

[0263] Therefore, this invention showed that offer of the lightweight substrate for display devices 
was attained. 

[0264] Next, the thermal resistance of the substrate 1 for display devices which is an example 
concerning obtained this invention was examined. 

[0265] It was left for 1 hour in the oven set as 150 degrees C of introduction, and the existence of 
coloring was investigated visually after that. Coloring was not seen. 

[0266] Next, another sample was left for 1 hour in the oven set as 200 degrees C, and the existence 
of coloring was investigated by measuring permeability after that. The light transrnittance whose 
light transrnittance with a wavelength of 400nm is 91% and the wavelength of 540nm is 98%, and it 
turned out that the same, very high permeability as heating before is maintained. 
[0267] As mentioned above, it turned out that the substrate 1 for display devices which is an 
example concerning this invention has high thermal resistance. Therefore, it turned out that offer of 
the substrate for display devices which has high thermal resistance is attained by this invention. 
[0268] Moreover, in order to investigate the viscoelastic property of the layer of the ingredient 
which consists of an epoxy-silicon system inorganic-organic hybrid material pinched by the glass 
plate of a pair, in manufacture of the substrate for display devices which is an example concerning 
above-mentioned this invention, the glass plate of a pair was not used but it was crowded only on 
both sides of the above-mentioned epoxy-silicon system inorganic-organic hybrid material between 
vertical polyimide sheets, and the same press as the above was performed and the stiffened sample 
was manufactured. 

[0269] Furthermore, as an example of a comparison, the JIRAURIN acid di-n-butyl tin shown in 
GTMS, purified water, and a chemical formula 9 was not used, but using the epoxy resin shown in 
the same chemical formula 8 as the above, the phenol resin shown in a chemical formula 10 as an 
epoxy curing agent, and triphenyl phosphine which is a hardening accelerator, according to the same 
press molding approach, press molding was performed on the same conditions and the epoxy resin 
sample which is not hybridized was obtained. 

[0270] And each viscoelastic property was evaluated using these samples. The result was shown in 
drawing 8 . 

[0271] In the epoxy resin sample which is an example of a comparison, the fall of nearly 145~degree 
C viscoelastic property is slighter than drawing 8 with the epoxy-silicon system inorganic-organic 
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hybrid material sample used for this example to viscoelastic property falling rapidly at nearly 145 
degrees C which is a glass transition point (Tg), and it turned out that the elastic coefficient more 
than Tg is high single or more figures compared with the epoxy resin sample which is an example of 
a comparison. 

[0272] Next, clarify relation between conditions and shock-proof ability, such as thickness of the 
layer of the ingredient which consists of the substrate total thickness for display devices, glass plate 
thickness used, and resin, and it sets to the substrate for display devices which is an example 
concerning this invention. (Example 2) In order to clarify [ for example, ] the optimal conditions with 
which are satisfied of the shock-proof ability more than the glass plate of 0.3mm thickness or 0.5mm 
thickness, securing lightweight thin shape nature, The thickness of the layer of the ingredient which 
consists of the substrate total thickness for display devices, glass plate thickness used, and resin 
etc. manufactured the substrate for display devices which is an example concerning this invention 
which changed various requirements for a configuration. 

[0273] The raw material varnish of inorganic - organic hybrid material of the same epoxy - silicon 
system as having used it in the substrate manufacture which is the first example of the above which 
has the configuration of /glass =70/140/70 is used, glass / HB material — The thing of 
50-micrometer thickness, 100-micrometer thickness, and 200-micrometer thickness is used for the 
glass plate to be used, respectively. Moreover, the thickness of the layer of the ingredient which 
adjusts the thickness of the spacer at the time of a press, and consists of HB material in the 
substrate for display devices was adjusted suitably, and the substrate for display devices of the first 
example of the above and the substrate for display devices which is another example which starts 
this invention according to the same approach were manufactured. 

[0274] the obtained substrate for display devices — glass / HB material — the configuration of 
/glass =50/90/50, and glass / HB material — the configuration of /glass =100/100/100, and glass / 
HB material — they are three sorts of the configuration of /glass =200/420/200. 
[0275] each permeability — glass / HB material — the configuration of /glass =50/90/50 — 98% 
(wavelength of 400nm), and glass / HB material — the configuration of /glass =100/100/100 — 94% 
(wavelength of 400nm), and glass / HB material — it was 85% (wavelength of 400nm) with the 
configuration of /glass =200/420/200, and there is neither distortion nor bending and the substrate 
for display devices of high permeability was obtained. 

[0276] (Example 3) Next, shock resistance was evaluated using the substrate for display devices 
(glass / HB material / glass =70/140/70, 50/90/50,100/200/100/100 and 420/200 of configurations 
[ four sorts of ]) which is the example of four sorts of this inventions concerning the manufacture 
approach explained in the first example and the second example. 

[0277] Although the evaluation approach showed the outline to drawing 6 , it dropped the iron metal 
bearing ball 22 whose weight is 8.343g by 12.7mmphi on the center section of each sample substrate 
(30mmx70mm magnitude) 21 by which standing was carried out on the wooden test board, and 
depended on the falling weight test which evaluates the existence of generating of the crack in the 
sample substrate 21 interior. 

[0278] Moreover, in the magnitude same as an example of a comparison, using the glass plate (50 
micrometers, 100 micrometers, 200 micrometers, 300 micrometers (0.3mm), and 500 micrometers 
(0.5mm)), thickness performed the same falling weight test and compared shock-proof ability, 
respectively. 

[0279] The result of the falling weight test of the glass substrate which is the substrate for display 
devices and the example of a comparison concerning this invention which are an example was 
collectively shown in the table of drawing 7 . 

[0280] glass / HB material — the substrate for display devices which is the example which has the 
configuration of /glass =100/100/100 — 0.3mm It turned out that shock-proof ability equivalent to 
the glass plate of thickness is shown. 

[0281] moreover, glass / HB material — the substrate for display devices which is the example 
which has the configuration of /glass =50/90/50 — 0.5mm It turned out that shock-proof ability 
equivalent to the glass plate of thickness is shown. 

[0282] furthermore, glass / HB material — the substrate for display devices which is the example 
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which has the configuration of /glass =70/140/70 — 0.5mm It turned out that the shock-proof 
ability exceeding the glass plate of thickness is shown. 

[0283] As mentioned above, it turned out that the substrate for display devices which is an example 
concerning this invention shows shock-proof high ability. Therefore, it turned out that offer of the 
substrate for display devices in which high management violent ability is shown is attained by this 
invention. 

[0284] (Example 4) the above-mentioned glass / HB material which is the first example concerning 
this invention — the so-called liquid crystal display in TN (twist - nematic) mode was manufactured 
using the substrate for display devices which has the configuration of /glass =70/140/70. 
[0285] First, the layer of ITO (indium tin oxide) which is a transparence electrical conducting 
material all over one side of each substrate was formed by the thickness of 100nm under the 
200-degree C temperature condition using the well-known sputtering method using two substrates 
for display devices which are the first example. 

[0286] The obtained substrate with an ITO electrode does not have curvature, either, and had flat 
and high transparency. 

[0287] Etching processing of the substrate with which this ITO layer was formed was carried out 
respectively similarly, patterning of the ITO layer was carried out to the shape of a stripe, and the 
stripe electrode was formed on each substrate. The width of face of the electrode in [ which 
constitutes a stripe electrode at this time / every ] is 6mm, and adjoining inter-electrode spacing 
was set to 0.5mm. 

[0288] Next, the varnish (2% of solid content concentration) of the polyamic acid which is the 
precursor of polyimide in order to arrange the polyimide orientation film for carrying out orientation 
of the liquid crystal in the field in which the electrode of each substrate was formed was applied 
with the spin coat method, and in order to remove a solvent, after carrying out temporary 
desiccation at 80 degrees C, baking was performed for 15 minutes at 200 degrees C. In this way, on 
the electrode of a substrate, the polyimide orientation film was formed by the thickness of 100nm. 
[0289] Next, in order to carry out orientation of the liquid crystal molecule, rubbing processing of 
the polyimide orientation film front face of each substrate was carried out. Rubbing processing used 
the rubbing machine made from FU JIOKA, and was performed by winding the buff cloth made from 
rayon around the rubbing roll of 1 0Ommphi. Rubbing conditions are [ rotational speed / of a rubbing 
roll ] 0.4mm about 30mm/[ a second and ] and the amount of pushing in the feed rate of 1000RPM 
and a substrate. It carried out. Here, the amount of pushing is an amount stuffed into a substrate 
side from a polyimide orientation film front face. The direction of rubbing presupposed that it is 
parallel to the major axis of a stripe electrode. 

[0290] Next, about one side of the two substrates with an electrode by which rubbing processing 
was carried out, the sealant which is thermosetting resin was applied to the viewing-area periphery 
by the side of the orientation film, and the spacer was sprinkled in the orientation film side front 
face of another substrate with an electrode. 

[0291] and the direction of rubbing in the orientation film (the direction of liquid crystal orientation) 
becomes [ the ejection (wiring) of the electrode for impressing an electrical potential difference from 
nothing and the exterior ] easy about the include angle of 90 degrees mutually — as — both 
substrates — several mm — shifting — making — the lamination from an orientation film forming 
face side — it pressurized for 2 hours, heating at 150 degrees C succeedingly, adhesion 
immobilization of vertical both the substrates was carried out, and the LCD panel before liquid 
crystal restoration was obtained. 

[0292] At this time, the gap between vertical substrates was 5 micrometers. 

[0293] Next, liquid crystal was poured in from enclosure opening which is opening of the LCD panel, 
and enclosure opening carried out optical closure after impregnation using ultraviolet-rays hardening 
resin. 

[0294] Next, the deviation version was stuck on each of vertical both sides of the LCD panel so that 
it might become cross Nicol's prism arrangement. At this time, it was made in agreement [ the 
deviation shaft of one deflecting plate ] with the direction of rubbing of the orientation film formed 
on the substrate with which this deflecting plate was stretched (the direction of liquid crystal 
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orientation). 

[0295] In this way, TN mode liquid crystal display of a no MARI opening property (the time of 
low-battery impression the time of high-voltage impression a white display, black display) was 
obtained. 

[0296] Next, the electrical potential difference of 4V was impressed to the LCD panel using the 
stripe electrode of the vertical substrate front face which is that it is unreserved. According to 
impression of an electrical potential difference, liquid crystal carried out orientation change and the 
viewing area of the panel which was a white display changed to the uniform black display at the time 
of no electrical-potential-difference impressing. 

[0297] Therefore, it was checked through the LCD panel production process that the liquid crystal 
display had been manufactured using the substrate for display devices which is the first example 
concerning this invention. 

[0298] That is, it can be adapted for the conventional LCD manufacture process for using ITO for 
an electrode material of the substrate for display devices which is the first example concerning this 
invention, and it was understood that manufacture of a liquid crystal display is possible using this. 
[0299] According to this invention, in the substrate for display devices, it becomes possible to be 
satisfied with lightweightHzing, thin-shapeHzing, and a list of a raise in reliance (high gas barrier 
property), a raise in a heatproof, and high shock resistance at coincidence. 
[0300] Moreover, make it hard to divide a glass plate part in the substrate for display devices 
constituted by carrying out the laminating of a glass plate and the resin according to this invention, 
i.e., 0.3mm. It is possible to raise shock-proof ability more than the glass of thickness, an EQC, or it. 
[0301] Moreover, according to this invention, it is a lightweight thin shape and it is possible to offer 
display devices, such as LCD excellent in shock resistance and display grace or an organic EL 
device, using the ingredient and production process from the former. 
[0302] 

[Effect of the Invention] According to this invention, the substrate for display devices which was 
excellent in shock resistance with the lightweight thin shape can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the cross-sectional view showing the structure of a three-layer laminated circuit 
board which consists of the conventional glass plate proposed for LCD panel manufacture, and a 
resin film. 

[Drawing 21 It is the cross-sectional view showing the structure of the substrate for display devices 
which is the first operation gestalt concerning this invention. 

[Drawing 31 It is drawing explaining the free telescopic motion accompanying the temperature 
change of a glass plate and a resin film. 

[Drawing 41 When the glass plate and the resin film have pasted up, it is drawing explaining distortion 
generated in connection with temperature-change deltaT. 

[Drawing 5] It is drawing explaining the distortion accompanying the bending deformation to the 
neutral axis of the whole layered product. 

[Drawing 6] It is drawing explaining the approach of the falling weight test of the substrate for 
display devices which is an operation gestalt concerning this invention. 

[Drawing 71 It is the table which summarized the result of the falling weight test of the substrate for 
display devices which is an operation gestalt concerning this invention. 

[Drawing 81 It is the graph which shows the viscoelasticity evaluation result of the epoxy resin which 
is inorganic - organic hybrid material and the example of a comparison which were used for the 
substrate for display devices which is an example concerning this invention. 

[Drawing 9] It is drawing explaining the press molding approach of the substrate for display devices 
which is the first example concerning this invention. 
[Description of Notations] 

1 [ — A layered product, 18 / — A resin film, 19 / — A neutral axis, 20 / — The bending moment, 
21 / — A sample substrate, 22 / — A metal ball, 30 / — A press molding set, 31 / — 32 A varnish, 
34 / — A polyimide sheet, 33 / — 35 A spacer, 36 / — 37 An end plate, 38 — Amide fiber. ] — 
The substrate for display devices, 2, 3, 1 1, 12, 16, 17 — 4 A glass plate, 13 — The layer of the 
ingredient which consists of resin, 1 5 
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[Procedure revision] 

[Filing Date] March 10. Heisei 16 (2004. 3.10) 

[Procedure amentbent 1] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

In the substrate for display devices which has the resin ingrecfient layer pinched between the glass plate of the pair which counters, and the glass plate of 
this pair. 

The substrate for tfi splay devices characterized by being constituted so that it may be inherent in this glass plate in compressive strain. 
[Claim 2] 

In the substrate for display devices according to claim 1. 

A resin ingrecfient layer is a substrate for cfi splay devices characterized by being inorganic-organic hybrid of epoxy-silicon system. 
[Claim 3] 

In the substrate for cfi splay devices accorcfing to claim 1 . 

The compressive strain which were inherent between said glass substrates are 1.9x10-4. Substrate for display devices characterized by being above. 
[Claim 4] 

The substrate for display devices which has a resin ingrecfient layer containing inorganic - organic hybrid material of epoxy-silicon system pinched between 
the glass plate of the pair which counters, and the glass plate of this pair. 
[Claim 5] 

In the substrate for cfi splay devices accorcfing to claim 4. 

Said resin ingrecfient layer is a substrate for cfi splay devices characterized by consisting of an inorganic-organic hybrid material compounded using the 
epoxy mold organic silicon alkoxide expressed with the following chemical formula (1). 
[Formula 1] 



CH r CH-R-Si(OR'), — (1) 



[Claim 6] 

In the substrate for cfi splay devices accorcfing to claim 4. 

Said resin ingrecfient layer Bisphenol A. Bisphenol F. tetrabromobisphenol A. tetra-FENI roll ethane, a phenol novolak. Or o-cresol novolak The glycidyl 
ether mold epoxy resin, hexahydro phthalic anhydride, or cfimer acid of the alcoholic system which uses as the main raw material the glycidyl ether mold 
epoxy resin, the polypropylene glycol, or hydrogenation bisphenol A of the phenol system used as the main raw material The epoxy resin of the hybrid model 
which uses as the main raw material the glycidyl amine mold epoxy resin, the para aminophenol, or the p-oxy-benzoic acid which uses as the main raw 
material the glycidyl ester mold epoxy resin used as the main raw material, a cfi ami no phenyfmethane. isocyanuric acid, or hydantoin. Or the substrate for 
cfisplay devices characterized by consisting of an inorganic - organic hybrid material which used any of the epoxy resin which uses the ester of the following 
chemical formula (2) as the main raw material they were, and was compounded. 
[Formula 2] 
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[Claim 7] 

For the content of a silicon component [ in / on the substrate for display devices according to claim 4, and / said resin ingredient layer ], all silicon 
components are Si02. Substrate for display devices characterized by and being fewer than 0 % of the weight than 30 % of the weight when it is assumed 
that it has become. 
[Claim 8] 

[n the substrate for display devices according to claim 1 or 4, 

The substrate for display devices characterized by filling the relation shown in the following formula 1 . 
[Equation 1] 



[ — here, deltaT is the temperature which deducted the service temperature of this substrate for display devices from the glass transition temperature (Tg) 

of the layer of the ingredient which consists of said resin. (In addition, when the highest attainment temperature at the time of hardening of the layer of the 

ingredient which consists of said resin, or molding is below the glass transition temperature (Tg) of this ingredient, the temperature which deducted the 

service temperature of this substrate for display devices from the highest attainment temperature at the time of this hardening or molding is shown.) 

Moreover, coefficient of linear expansion of alphag= use glass, 

Coefficient of linear expansion of the ingredient which consists of alphar= resin, 

The elastic modulus of Eg= glass. 

The elastic modulus of the ingredient which consists of Er= resin. 
Sum total thickness of hg= glass plate. 

the thickness of the ingredient which consists of hr= resin — it comes out.] 
[Claim 9] 

In the substrate for display devices according to claim 1 or 4. 

The substrate for display devices characterized by filling the relation shown in the following formula 2. 
[Equation 2] 



[Claim 10] 

It is the substrate for display devices characterized by the thickness of said substrate for display devices being 0.3 micrometers or less in the substrate for 
display devices according to claim 1 or 4. 
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■*». /h*<T(S<. Jtft*1£;0*A<TJ9 < &3OW*A-?» 

lt— a©^j±***e>nTVi-s>. 

[0 0 0 5] £©£#. *»«*B*«K4sV»T±Sa7 f 

ttTtttta^**^ aa»iT-f77'i''f (lc 

D) ) X.ZfmmELm?&3LiliiizT2>7y y b/^Jlf 
S. S3!. W<&<TJl-*>TViJBaB*0365S (iUStSB^ 

©*3H*3i<*«>en-5ctir^s. 

[0 0 0 6] ***jS5«B.^«ftB*lc»L. LCD 
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[0 0 0 7] LCDS^^lC*3^T®^ffl^n-5* 

[0 0 0 8] L^U tf^XteTC*. jgT^fl-SBJfPEE^ 
W«SlC«Ufim^^tV^X*Sr*bTi3 0. LCD 10 

[0 0 0 9] ^l7A-fXA>^y?(S4*4. 2. 

2i8i. B^mmm^m 1 4 2ii#s. 1 9 8 9 

¥BTU»i53ttf!fi) KJctitf. L CD/1*;H?iglc 
&JB£n5#7Xl£<DJP£<hLT®#&ffl£n2>0. 7m 
mM&LftiZ 1 . 1 mm, 0.5mm, 0 . 4mm#^£nTt^-£> 
0. 4mmJ¥*T-*'7X»«©m*-^^<-r^i«ijn 

IK, S3^SS 0Sr<£TSit-5^14d^-5. 5i# 20 
T"te> *^^ffl^*7X»1R©P^tCOl'iT. 0. 3mm 

[0 0 10] fCT. LCDW&ffifrgK&t^Tte. fg 

&m&\zm^z>mw. m^mm^-e - 175143 
[001 1] ^j&7^;i/Attpj^tt$*LTSdnic< 
^tcjt^^k^Bjfigt^s. fix, #7x©itm# 

2. 3T-fe-5©lC*fL. «B§7-f;i/Attl. 2~ 1. 4Tf 30 

$><o. mmy-ovAzmmzm^tz-Lcmt. 

[0 0 12] L^L. tiS8g7^^Att-fi§:tCpJ«7tcr>S 
ii^tf^Xlctt^-C, ££:Hlc#Xiti®tt#;i5U£ 

[0 0 13] fcT, Slft^A'JTtttAiM/- 
K-t7©SMSL, +#&#XA*U:7tt£S1£l;:tt 
4bi^tt?.i^. fe^gSSIS^JP^kT^^S^ 40 

LCDiL-Tffl*iB D pfi«^7XSfi*ffiV^f 

[0 0 1 4] MtC $JBl7^Att;tf7X«lCj±^ffigfc 

[0 0 15] it)T. ffi8g7^^AlCcfc^>LCD^®ig 



&ffl2 003-122269 
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JM*& t* ice «r»T feigay a -te x lc*tit^^#ffloSB 

[0 0 16] ^LT, 0!Ix«*g«<hLT, ^ISg^ 
AXX*) 4«fflLi9i:t?.i^, I@±!&^&it5iS£: 

[0 0 17] foT. MB&7^;PA*»«ICffl^fcLC 

[0 0 18] -^L-TSfc. ^n^S^lSj-hr-Sfc^T^ 

TFT (iIH7>vX^) T 
F TtSig ^"d -fex Jctt h'&M<D® 

)\,A±\ZTFT&Mf$.TZ><D\tmmT'&iO, ®m? ■< )V 
A S-ffl Ufc: L C D tC*5 ^Si^nffa&^mm^ 2> T 9 

[0019] m-ox. mmyjfr&zm^fzLCDiztt 

[0 0 2 0] fCT. LCDW&W^KfctATte. 

fi£U 3l*?fl^/8tC,E^ #g??¥ 7 - 4 3 6 9 

6^&?g, 4#|S§¥ 7 -49486^$g, &ffl¥- 7 - 2 8 7 
2 1 8 ^^glcPB^St-lT 

[0 0 2 1] 01 teLCD/1*;Ug2iifflKS?ji3nfcft 
3l?©;tf 5 X«£1lfBg:7^Aa> 3iaiSfQl 
jfiSr^-r«l»r®E-Cfe-5. -*KD#5jX«l 0 1, 10 

2t-te 1 AH«ii o z<D%m&WL?Wij8.<D3mm'& 

[0 0 2 2] COfifcfc&ffiiC.fctlfcf, Sifit^Mtetf^X 

T'&mznz z. t \z£z o . mmmtfa±-f & ^sm^$> 

Z>. L#>U mz.ii¥fffl¥-7 - 4 3 6 9 6 ^$gTf 

/B^TfcD. «JI£n£#5Xl£iaS:ft;^fg£Lte^cfc 

[0 0 2 3] S«^j¥^S<T-5.@e*)T. *gf& 

T5#7X«tC 10 0 Aimgg©S^fccr>£&fllL.fc 
S«^fimfct^lC^^X*iM«L^V^^«ii 

[0 0 2 4] 



( 7 ) 
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LmTizftVTmznz&m&nm-r&fctbiziz. lc 
d o&mftWfT'&i w s nx n zvt&v&m \z\n°in *> m 

[0 0 2 5] fi£oT, K/Wl'f-fX7 r K. 4# 

<tztbizn. Xvxfatwm? ■< )\>K(D%fWL*m^w-D io 

[0026] fi7 7><Dt$-z>&wim&t. m 

# 7 x izit^mmz is]± s **a«oii«38«i^s t & 
[0 0 2 7) tuicto. *^hj©^s«, m^m^-ms 

ST-SCl tTrfc-S,, 20 
[0 0 2 8] *fc*»W©9JO«IBtt. #7X«<h1»Sg 

UTO. 3mm JP©#5X £:|s]^gL< \3.^nU±\Z2& 

[0029] &ti*5£wv>%\v>wkm\t. temmm-v. m 

[O 0 3 0] 

[^sr«ft-r-s»fcii6o^g:] *&m<7>-~^><Dmmmm 30 
[0031] sst, fi^xfomzftfEZtifzKmm.?!- 

[0 0 3 2] S&K, $|g*mStt. #'J£l'*>Sllfc 

[0033] ifctt, ttfiftmiiH:. x#*->«tflrr?& 40 

5<tl>5 fc©T-££„ 
[0 0 3 4] SSI:. 1t*!!§**ftJfte, *«-*«/W^ 

[0035] WBtmJBt*. X^^v-^r-T^ 

[0 0 3 6] Se.lC, WBtraJBtt. X*^->^figtW 

I {(ag-ar)XATX(ErXh 
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[0037] ssk. tismtmmit. <tfsiTg*n 

[0 0 3 8] 
Ufcl] 

CHj-CH-R-S i (OR' ) 3 --(1) 

[0039] [±mit¥j£i tc*i^x. r, r' \zmm 

— ;UF, 5^ h77'o ; Ek - X7i/-J!/A, rl>77ir 

o-;ux^>, 7x/-;i//^5^i7, ^ L < ti o - i7 

-> yJH- x^S»X#* Mtf fi. #UyPtI/>^'Jn 

^•J y^H^f^ai^+yfl, y'7$y 7i^ 
.h-T^. y U > ->*;U7 5 >3!>x#*->1if!£, p-7S/7 

x y l < p - t -r ■&« 

-grM©X7j?*->lSffi§. Xttftfa2 0ixf;^ilf4 

ttsi#^y«t®gn*^ffl^T'&^nfcs«- 

[0 0 4 0] 

[fl:2] 

o 



COCHj 



o x> 



(2) 



[0 0 4 1] ££tC, Stli*mjfte. ^-f 

^r^«»^TS i O, ifeoT^SfciRje 

[0 0 4 2] ttlgttftJIKL 
[0 0 4 3] ££tC, 

te> 1.9X10- 4 K±Tr*^<hl^ : b(7)T^-5 0 
[0 0 4 4] £«E>tC, **3rFJB»«©J»*ttO. 3min 

[0 0 4 5] £bl-, SaiKl*SnfcM«£*fcTi 

[0 0 4 6] 
[Si] 

r)}/{(E rxh r) + (EgXhg)| I 
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- (ftSCl) 

E g=#^X©?H4i*5, 
E r =«ffij&»Sft*ttfi©9Ht*. 

h s=t}y^<D-tmm^ 

h r =«lfa>&ft**m©JP*, T*a. ] 

5. 
[0 0 4 7] 
[ffc2] 
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S 1. 9 x l 0" 4 

&aft (T g ) ^sRas^fflassottfflfiftssb 

?U»fcfigfT*-5. (iSK fi}gmilta>Sft-5*m©Ji© 
(Tg) WTT'$.5i^BSStf l< UM8# 

(arXATX(ErXhr) } / (Egxhg) £1. 9X1 0" 

- m^2) 



6 0 /imUm?i:^9t)©Ti&5. 
[0 0 4 8] £&tt, Rit2£*fcU #:7 7.1£©1£JP 

[0 0 4 9] t5c5*C2£^/tU #5X«©*£JP 



[0 0 5 0] 

[0 0 5 1] 
[&3] 

|arXATX(ErXh r) } ^ 2 8 0 0 • 



h;KP a • m) 
- <»5*3) 



S-ilCtt. »*t4»C*SnfcW«£*fc-ri:^5*><0T 20 [0 0 5 2] 

I»4] 

(arXATXhr) ^ 1 . 4 X 1 0"'m 
#7X«©«#©'&fb&«l 5 O/imtim [0 0 5 3] 

0. ttSC5I^Sn«:H«*«lfc-rtlr>5t)©T*a. [»5] 

lorXATx(ErXhr) } ^2100Pa-m 
SdE*5^«©«»cO^W-35«l 0 0 /xm^TT [0 0 5 4] 

-5. 

{arXATX(ErXhr) } ^ 1 4 0 0 P a 

*fc»4, »B»»ii©«'n:*b<ttj«a»©«!iBS!ias 30 

fttttttmotf^xeiMUE (Tg) EtTTafe0> AT 

«. »K*Sft**m©Ji£*j«Ts*m©«fl2eL< 

[0 0 5 5] Sfctt, #7X«ffl»C(*9«E£nfcEE$*SS* 
tt, 3.4X1 0' 4 £U:©:fc£3©EE8S£*-Ta&SiH 



(»5t4> 



(*5t5> 



m - (gC5t6) 

5*>©T&-5. 

[0 0 5 6] *3S3*?JBSlR©JP*ttO. 3m 

mJy.T"T?&£ t <A 5 fc©T* -5. 

[0057] seta, fki&7 \zmtstitzmm*mrz-? 

[0 0 5 8] 
»7] 



I {(ag-ar)XATX(ErXh r)}/{(ErXhr) + (E g xhg)} I 



^3.4X1 0"' 

f£iSS (Tg) i^KSSSfiSSOffifflfiS^it 40 

«4t« L < ittttSttOMasaftftfRtmotf 9X6 
»2Sg (Tg) &TT»S»^ttt*Wt*L<ttJBfcg«F 

£ft. a g={£ffl#7X©ig§i!ig3I&3gc, 

larXATx(ErXhr) ) / (EgXhgl 



- (»SC7) 

Eg=#7X©9MS=^ 
E r 6ft *«»©»«*. 

h g=# ^X«©-&ftJ¥*, 
h r =»»fr&ftS*m©JP*, -C**. ] 

-5. 
[0 0 5 9] 
[ft 8] 



3.4X10" 



(ft5£8) 



$ &CI1. #7X«©«J?©-&ff1-#l 0 0 Mm£U:T& 50 4il^fcfflT*4. 
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[0 0 6 0] Icitli. #7X«GD«j?C7>£§r;&tl 4 o u 
mU±-C3r>2>t^ob<D-?fc2>. [0 0 6 2] 

[0 0 6 1] jfefcte. ^7X«©«P(7)^tf75U 4 0 u 

{arXATX(ErXhr))S3500Pa-m — (Scst 9 ) 

£fcfcL *7X«Ofif CO^ItAU 4 0 ymHTTS [0 0 6 3] 

0. »5£l 0lC***lfcB8«*«l*:T4:^5t>©T* [tlO] 

(arXATXhr) ^1.7X1 0"'m - (gcsSl 0) 

#^X«(7>«JP©-3-§rri<l 0 0 ium^T-C 1 * 10 [0 0 6 4] 
0, 1 t^SnfcH^^cTtU^fcOT* [til] 

-5. 

{arXATX(ErXhr))^2500Pa-m - (ISciU 1 ) 

^7X«0D«f 0^1 0 0 (imHTT'$ [0 0 6 5] 

0. *S1 2lc*SttfcHffS*fc-ri:V>'5"b©T* [&12] 
•5. 

(arXATXhr) ^1. 2X1 0-'m —(&.■£. 1 2) 

SSKtt, «B&««BCD^b^L<«fi£MPt©fti«IiJ« OTT^O. #7X««fcrtftSftfcJEE*S*tt. 3. 
iaStt«*f©^f7X<E^fift (Tg) OTT*D, AT 4 x 1 0" ' R±T&£ <t^5 fcG9T&-5. 

hu ii*e.i6;5tm©i*iiisnkfioift*L< 20 [00 6 7] setckt, &5£i 3tc^$n;tK&£#§fc 

K6iL?l^fcflK-C*5tV»3feOTJ66. [0 0 6 8] 

[0 0 6 6] Sfctt. **3fc^ffl*«©W*ttO. 2mm [Si 3] 

I {(ag-ar)XATx(ErXhr))/{(ErXhr) + (EgXhg)} I 
^3.4X1 0" .» (RSl 3) 

»ias (T g ) ^ f-t^sif ffii«©«fflfig^ i l Eg=^^x©#i4^. 

3K>fcSan?&£. (ft, f3iE«fig;frefc5*m<DJi© E r £&**m<Z>9W4^> 
Wfc^L. < tt«S«3©«J^J»S«#R*m©2f5Xte h g=#^X«C9^frJP^. 

gfiffi (Tg) KTT'fe 5 i^«Kgffcg L < «ricS^F 30 hr=iB*6ft««SO»*. T$>3„ ] Sfcte. R 
©giaIiJ3tSS^6K^^^*«©^fflSa^HU itl 4iC^$nfcK^<&«fe-rd:V^ i t>©Tfe-2>o 
) [0 0 6 9] 

(arXATX(ErXhr) } / {EgXhg) S3. 4X1 0"* 

- (»5* 1 4) 

SStCte, ^7XfiOfif©^Wl 0 0 /imfiUtT* 
Stlip fcCDT^-5. [0 0 7 1] 

[0 0 7 0] #7X«©«JP©£fr#l 00/i [&15] 

{arXATX(ErXhr))S2500Pa-m - (gcsS; 1 5 ) 

$.tzte. 7J7X«««J¥CC>-&fft*n 0 0 Mm«TT& [0 0 7 2] 

9> SSI 6tSSnfcHff*S8fcTt«r»5'b©T* [&16] 

(arXATxhr) ^1.2X1 0"'m — (RiCl6) 

»ig*f»ji©«<b*b<»4dcS!i9©*asiija «. 5. 0 x 1 0" et±©*#sct>£Ett2*T*stt» 

7 Xfe^fiS (Tg) £TFT$>0. AT 5*>©T&£>. 

ii. mmfr^fi&tin^m&mfiL-r&mmvmt^LK to 07 4] s^tcte. m^m^mm^com^to. 3m 

£HL3lUfcia«T*£<>:^5 : bcDT&5. [0 0 7 5] SSlCte, 1 7 iZTjkZtltzm&Zffitz 

[0 0 7 3] ifctt. Jf^XttaHcrtaESnfcffiBS* 50 Ttl^fcWTfe^. 
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[0 0 7 6] 

I {(ag-ar)XATX(ErXh 
S 5. 0 X 1 0" 
[Z.ZT\ ATtt*»BE«K^6ftS«*KOJi<0^7Xfe 
&U& (Tg) ^6tt**Sjff-«»«©ttfflagE*SU 

&Ug. (Tg) JaTT**»-&»4KHfl:«b<«tat5!«f 

E r =*»*»&fc**m©9MM5, 
h g=#7X«©-&fHP*. 
h r=#flg*>e>fc<5*m©ff2K T2&-5. ] 

[0 0 7 7] *fc»4. #7*«©«J»CD^tb&<l 40// 

[0 0 7 8] *ttJB©giJ©*JIU8«K:«tntf. -hJBUfc 

[0 0 7 9] 

[0 0 8 0] 02te> *»^tc*»3&»*»— ©*Jg^*gT 

[0081] m 2 ic^-r J; o kl. *5£m\zfrfrz>nmm 

A £ = (as- a r)x AT 
JUEXftff (at) -« 

»fe*ni#©«£. {^77.e^?as (Tg) } - m 
shum ceL<ttHfl«jiifis, at&HffaA) ) t«t 
ein«. ^7^<E»aft*ieA*tiiitta«*»a3 40 

~4fSlctt**«. ^5*tt^gct4^ 1 / 1 0 OKTift 
0. Tg&±©»£**TfiflH8E*tfcJ:05E±-r*S* 

[0 0 8 8] fiflESMkO-hlSaiTgjaT-C*** 

< tts«»jfi^©«»iijaaflE) 

[0 0 8 9] iJciC. tf?*;K&irB7<rJI'Atf£fr>lCtt 
#bTH*«^K:-3H-C#*-r-&. @4it tf^Xlgi 50 
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[S17] 

r))/((ErXhr)+(EgXhg)) | 
- (RStl 7) 

[0 0 8 2] ttT. #^X«2, 3©gP^tCrtft^tl 
•5. 

[0 0 8 3] #7X«tt«Sa<l>DA£>n&«£. ftgBfC 
Dl*i:J:**»i:»bTttta«ft<, 5lo!MD£JB 

**± c t let o r^^-r *. 

[0 0 8 4] ^oT, ^6;tf^X«tClt$St«)Wtt©;&£> 

^fcEE*5*©»«»*5lo«Dfi*tt»aSft. «7X 
[0 0 8 5] BiSIV»T, »«Bfc^f5X«OBWWt 

•5. 

[0 0 8 6] m3\ZmT£?\Z. -*f©#7X«l 1, 

7 ;i/ A © (3 5 y x « tc tfc^ €? < fgtr c t »c ft 
a. ^bt, ^a^^{ga^©a^^bATtc#5e* 
#8fifoii (a e) ttissci 8Tf^^n^>o 

[0 0 8 7] 
[SI 8] 

8) 

»M7w;uA75isiMc»»UT^-5t#{cssa* i e.®a 

[0 0 9 0] H4t*-r«t'5t:. #5>X«1 6, 1714 

«e>. tf^xisi 6, 1 7 t.mmy-<)VKi sarauicjg 
m-ztiT-mtznrzmmtei s*MTz>z\t\z&K> 

A'77S16, 1 7»»l:i4it7-f*Al 8l£@B-r 

tie, 1 7icgB-r*§i-o3io^*.a*fE3rr*. 

[0 0 9 1] ^LTCOtt. ^7X11 6, 17g» 
fc^USS* (eg) tii7-f*A18l:ti;5S* 
(e r) ©JtteitXIX fc^r=fce>tc. £-*m©3lo^D 

[0 0 9 2] 
[ftl 91 



( 11 ) 
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£g/£ r=(ErXhr) / (Egxhg) 
Egtt35f7X©«#tt«». Er\t®m&tt (Eg, 
»0«9»tt«ft. hgli^7X2ft0f$^lt < hrlJ [0 0 9 3] 

] ^tlcfcO. **f*4«tt*Lfci3 [ft2 0] 

£ g = { (og-or)xiTX(ErXhr) } / |(ErXhr)+ (Eg 
Xhg) J - (RSC2 0) 

[0 0 9 4] [t2 1] 

£ r=- Kag-ar)XATX(EgXhg) } / {(ErXhr) + (Eg 
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- (Rsitl 9) 
£ r) I^T^^nS. 



xhg)} 

ioT. ft<m*»fl/ftt*l:*7X*l 6, 17tC 10 
£££££ (og) ~&imm-7 \ 8£&U«J&ft 

(or) »4*scr«sn*. 

a g = £ gXEg 

[0 0 9 6] 

a r = £ rXEr 

a H= E X H/R 

ob^oH 

ab^aH+ag 
?-&*>■&. «i#15l:iV»Tlt tfyXfol 7»Crttt 
Zntz&mfotio g6D#tf£W-#7X« 1 7 Ttt««*«* 30 
Dl«<fc*. 

[0 10 0] a btt^77.**t*a-r-5ffitf* 

©©, «ti^»-r«r»t^'5i*« s b#f-&«F'r>3&*. cnti^7 

[0 10 1] ^*^fflS«©S^(C^-r-5S*i:bT 40 

[0 10 2] C©H-£. ^**^fflS«©iP*-^0. 3m 
tt«rt©R»a»a**^C*5t>Ttt. 0. 7mm gg©jl 



■ (ft5*2 1) 



[0 0 9 5] 
[ft 2 2] 



- (fti£2 2) 

[3:2 3] 

- (ft5£2 3) 

Ml 9*»&H©lifc«K:±D«j6*SraHtr*4:, 

[0 0 9 7] 
[»24] 



aH 



(ft3£2 4) 



[0 0 9 8] 
»2 5] 

[0 0 9 9] 
[ft 2 6] 



(ft5£2 5) 



- (RSC2 6) 
[0 10 3] ^LT. *S*Tffla5«ODJl**0. 2mm 

uTti3iZ>£.o\zmi$.-rz>z\£izj:r ) . ±$&&m<Dmm 

[0 10 4] «tt>T, ^**^fflS«©J?*Sr0. 3mm 
KT. S*b<«0. 2mm«Ttf ^dttdiO. ft* 

[0 10 5] ftoT. ^ffIS«tLT05!f7X« 
©i»$©[S^i:$tl-5J?^0. 3 mBTeai±d*56l«T 
0. 3ra J»©#7X«M*©tmJi3. B«*tt* 

«E«-r* eta -sAt. ^©fc^i'te. £.K>m* 

fcEEIBS*. (eg) *»»Jt>*J:5*«6«itr*je.B* t 
[0 10 6] -t LT, -tOffiBSSKDjj^gaEtt. JlSf* 

[0 10 7] £Lt©#SgfcSE;US\ a g^<T5C 



( 

21 

® © m & mm-r % - m © ■» z> x « \z % ± $ * «t 5 \z 
[0108] ftx, m7Bm^mm&Lt\,T#tbt>nz> 

if. »£©««ictea3; l^!WMn^tnif|j!f7Xfi 

je*§^ £ m mitt % >z-m * . 

[0 10 9] f LT> ^©^©ita&lCfi. MZ.\i&$f 

[oiio] tz\-c, *%wizfrfrz>mm&mtisT. 

[0 111] UT, S**S!tt**«Uft*i6«/Ltf 
0. 3mmj»^0. 5mmJ¥©;tf5X««±©B«^ttfig£s&t 

ISA* 6 ZWZMzLtz. 
[0 112] HIC, SggfiMtLTS&^n^fi 

[0113] *#w&3aig*ft • mmmommmom 

[0 114] I*+->»6)i5St|-tl/W^U 
[0115] fix, -^©It 

[0 116] -Tft*)*. — »©^f5^«T»El*-r*»IIS 

£>tzz>tm<Dmt uxttaMSfttt©*******?* 
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[0 1 17] ^friLTl^ffl^7Xfif, Stlt 

a» & fc s«»© jh©jp s & * s itxg&mm 

[0 118] 0611 *5eWIC**»S*Jfi»IBT*** 

[0119] i¥ffi^^ti#m$n^-9->7 p ;ps«2 i± 

10 JC^«^2 2SrjgTS-&-&C«i:IC«t 0. U">y;i/S«2 

[0 12 0] 17lt ^H^lcjJ^^^iig^T^^S 
[0 12 1] Sf. U77V>XiLT^7XWftO 

^^XW^jp <:!«©;» 5 SffHUJp* 
20 ©— ;tf©;tf7Xl££ffltAT^-5fc<i6 ftfyxm?*-} ffl<D 

[0 12 2] 0 7©3HcS£*l£«fc5t-, 0. 2mm ff£ 

&SI#2 2©^TT'S«ttfiJtlTb^^ <> 0. 3mm IP© 
^7^ST11 1 0cm©SI$ri>&©&JgS*©i£TK:W:B 
^.4It^t?f4^ 1 5cm©j£TiS£-C«:t'jnTL3i 
30 -5. 0.5mmJPTtt, 2 0 cm?|Tffi£TigTg&&©*® 

ic«*««4-rsfe©©»nr. «T*a 2 5cnmn*« 

[0 12 3] *KWC*V&»5**»ttT**«J13!©3i 
^S^fflS^l ICiSUTtt, #7X«2, 3©&«©S 
3100//m (=tt©-&fhe«2 0 0 //m) Rtf/W^ 
'J y H«»JB4©ffS 10 0 (imtDSW (SSIgJP 
3 0 0 Mm. ETF, ^7X/HB«/^7X= 10 0/ 
1 0 0/1 0 0©«lB£tlB-r?>) K#HT0. 3mm 15? 

40 [0 12 4] -r/«C*>-&. 1 0 0 um®©f»©-fb©;W 7' 
U'yKMKT. HB«iie-rS)*t. 2 0 0(1111 (1 
0 0 urn* 2W mojJ^XlRftmzR&ZltZfcJjO) 

fc*%B«©*SR^fflS«©B®^14^^|5lU®*-©^ 

5'X«M©U^;U$T*§l^±lfTV^Ci:lC7i^) <> 

[0125] wcH7©i*ttia*s#Hrrsi. ra*© 

HB«gP»©J?*SrWr€>^f7X/HB*r/^7X= 5 
0/9 0/5 0©^J5£ (S«i^jp 1 9 0 urn) (CiJ^T 

». »T«S3 ocBTt>»*ft«ntt38*-e-r. b®^ 

50 tttttf*U<ffl±LTl>S. 
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23 

to l 2 6] i^t, &5£WlzfrfrZ>mm&Wi-r:&Z>m 

H B M 1fi*> § It £ £ * © it*3** C J: * SJS© « 5 ifl± 
[0 12 7] f-pT. lOOtimdgSOiSfcHBa 

*8E»-r*«^, §^/7^*jp5ri o o^m^Tic-rn 

ttO. 3mm JP©#7X«£^g^L<«^nW±©W 

[0 12 8] £fc. 
*?)BSfi©«7X«8»* 2 0 0 umaTtt. HB 



24 



10 



*t£ 1 0 0 MmUUii-r-5fc'=>Mf» 0.4mm, 0.5mm£: 
i'gf 0. 3mm^±t^:^S'& : b^^> ; focr)<D, 0. 3mmJl 

[0 12 9] fCT. 1 0 0 ummv>f£(BHtHBtt&2 
0 0MmJ5©#5:3.«g&#IC#;t£ffi:fr£±52©8c3 , C2 
0, »£2 2£/BtvrjMJl-5;:itC-r2>. 

[0 13 0] i-T. ft£t2 0 J:Q 1 0 0 MmJPWS&Jgft; 
HBWlCiO 2 0 0 um»0^7^««»K:*i;*S* 

[0131] »fflc:i8jfia*ttfl[eej[T©ao-c**. 

[0 13 2] 



AT= (HB#©lftlK=16 0t) - (»ffi»tt!¥«2ag= 2 0"C) 
= 14 0t (= 1 4 OK) 



mm^^xfDmmmmm =5.ixio'k-' 
<h Btm<Dm&mm&.) = 8 8 x 1 o- 1 k- 1 

(^^7.©#tt*) =7 2. 5GPa (^/U* 



HB*t©Jf 10 0 

[0 13 3] 
[S2 7] 



[0 13 5] d©<fc^ ^^Xli^U-SffiaS^o g 

[0 13 6] 
[*2 8] 



a g 
a r 
Eg 
Jl/) 

Er (HB«OS») = 2.4GPa 

^^X©iP*-^f1-=2 0 0/im (100(imX±T2 

|£gl = l I (5. 1 X 1 0''K8 8X 1 0 _, K)X 1 4 OK 

x2.4GPaX100/iml / 1(2. 4GPaX 1 0 0/im) 
+ (7 2. 5 G P a x 2 0 0 Mm) } 1=1.9X10-' 

- (SSC5S2 7) 

<fcr>T, *'77/HBtf/^7^=1 0 0/1 0 0/l 
0 0 0ttjft0&K3R?JS&KIC j3VvT»*. 1.9X10 
- 4 ©EE«t^##7X«g&K£i;T^-5. 

[0 13 4] tot, *5EiiK**>**«}BJBTr»S« 
jSS&S"? fflS«K:*5V>T0. 3mm fOA^XSOflitt 
1.9X10" UJLt©ffiBiS^«>* 2 0 
0 MmJ^T©J¥$©^7X«(C^U*<t^»C. tf^XJlt 30 

a g = 1 . 9 X 1 0"X72.5GPa=l 3.8MPa (*j3/*XftM 

- (&:£2 8) 

-?l3.t>*> 1 3. 8 MP a (Dl&fnfchifil&m- 2 0 0 Mm© 

# 7 x « I c in c t tc a & . 

[0 13 7] ±iejbi8S* (ft*) j&»#7;*fc:±UTIr» 
^iC^Kfj^JjD^-fctLT^ WtiottUS 
«JBfc:J:-3T58£-rS5lo»02* 06*.) ted©l*lffi 
LXl^Efig^ 06*) lei 0— gSffiftlSn*. 3£o 
T> JE*SM* 06*) O*ir»S*fcJt^i0**a« 
Jfc, »*£jB*.-5;r.i3&<T-#-2>«fc-5lCfc£. 

[0 13 8] CdT\ *fvX©«»a«»tt»B©J*0 
WBESfl&ftfclt^T/hS < , M10»©1£ITT"*5 

(ag<ar) . *fc*t]|g*0#»0#tt*tt^f5XO 
^tt^fctt^3 0ft-©l7^<=>4 0#©1T-&D. Sl&Sg 

| £g | = | larXATX(ErXhr) ) / lEgXhg) 



40 



ffi-TSi. £ g=1.9X 1 0" 4 t&0. gc2 0 Srffi^T 
[0 14 1] ffioT. «7^®»P!J«2 0 0 «mHTl 



50 



JS^3 0 0 um©«^. mUU7Xfc<DWLlR^e>mm2 

5S5Xlftl^t2 5^mgS©TI^. ) . 
8i^e>a%*J^©Bt^77.©'?*©Jt (hr/hg) 
«g*Tt>5fg*gg (hr/hg<5) iSJtTSS. 
[0139] £JU**jrr * i. 1(320 **5S9HCj&> 

5 ft gcS 2 9 ©J; p icIBlMtr* C itf«m 
i&5. 
[0 14 0] 
[*2 9] 

I 

- (fti£2 9) 
-^SffiiS&JfO. 3mm&TFT'. 0 . 3mmJP©*5-X«<h|l5]*§ 
Bl« L< UtnKlOBWtttHfirsCtt. K2 

[0 14 2] 
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26 



[ft3 0] 



{arXATX(ErXhr) } / (EgXhg) ^1.9X10' 



mm uss^ mmwL&mm-t z> z. t &%m?z>£. 
a ^ 7.«ttSisxsx-$a (est k> zmmnm®. tm 

■&mU 6 0m m«±7&*ll$ b V». 
[0 14 3] ^H, *IStC**^fflS«©SjglCffi 10 

tt, — tOj!f7X«©f*li5 0 »maiT*D. #7 
X«J¥©£fH;il 0 O(imK±*U0aibK 

{a r XATX(E r Xh r) } SI 
X 7 2. 5 GP aS2 8 0 0 P a • 

&Mm&mzTmmj:m*T*mmfrftfrtiz>m&iz\3.> 

ATtt«i6ia c t'OllD5»»flETttft:<»IBOTg36»&W 

*. *£T*Ba*&fc**m©tttt£lxTtt. Tg 20 

{arX(Tg-20)XErXh r) 
ICT, »B©»tt*E r ttfctal GP aH±^0, 
Jl^lCtt 2 G P a U±©M£WT£«fflg&C9*mS:<£ffl 



- (ftiU) 

to i 4 4] w.iz. iSJi. ^Sl;S{DSA5<t5l:t 

^5X«iP©^-«-«l 4 0 MmJ^±d^J;0aS b^. 
[0 14 5] 5£lHcfi£oT#?rT£<i:. 
mfr&2 0 0 ^mPiTil, tf^XCDffijgS^ 1. 9 
xio" J^±tCf-5fc«){C«, ftj£ 3 £S&fc-tttt«fc 

[0 14 6] 
[»3 1] 

.9X1 0"'X2 0 0(ira 

m - (ft5*C3) 

CC) *^¥^MOTia«t*4 2 CC^l^l^fc 
«= (Tg-2 0) CC) #*g£&D> ft5«C3£#$fc 

[0 14 7] 
[ft 3 2] 

S2800Pa-m — (ftiC3 0) 
Rtfft5£3 KDiSKimitaiT**. 
[0 14 8] 
[ft 3 3] 



(arXATXhr) ^2 80 0Pa - m/2GP aS 1. 4 x l 0" 



m 



[0 14 9] 



30 



[ft 3 4] 

(a r X (Tg-20)Xhf) £2 8 0 0 P a 
XI O'm 
mz. »jS2fc«oT3|*T*fc. 
LT#7XOJP^£ 1 5 0 /imKATtU #7X©S<^ 

*i.9xio" 4 ^ m±iii,Tmm\zwffimitm*>& 

&-t2>rzi?>\Z\*, »it5£*lfc1tWrj:V». 
[0 15 0] £©J:3fc:tf5X«©*SflsfcWS-r*£ 
ttCtD, S£^#^fflg«ffig©fc8e>»#:7XWl&D& 

larXATX(ErXhr) ) ^1.9X10 
X 7 2. 5 GP aS2 1 0 0 P a • m 
fLT, ±EtB«C fti£3 S&mifrz£W&9i£ [0 15 2] 

tz2>. [» 3 6] 

{arX(Tg-20)XErXhr) S 2 1 0 0 P a 



- <»5£4) 

m/2GPa^l.4 

- (ft* 3 1) 

ISffi * ^ £ # pJfrg <fc £ . 

[0 15 1] 
[ft3 5] 



xi 5 0 nm 



(Sift 5) 



m 



(ft:£3 2) 



iUT#^X<DJi*.^£ 1 0 0 umSXTt U ji?X<D 
^Sl.9xio- «±tc-T^>fci6tcli. ftj£6£SSS 

{a r XATX(E r Xh r) } Si 
X72.5 GP aS 1 4 0 0 P a 

l»rX(Tg-20)xErXhr) 
*^TS«ii&JP0. 3mm£TFT'. 0. 5mm J?<£>#^X& 50 



[0 15 3] 
[ft 3 7] 

9X1 0'*xi 00«m 
•m - (*5S6) 

[0 15 4] 
[ft 3 8] 

2: 1 4 0 0 P a - m - (ft5S3 3) 
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0, |SC5£2 2 

[0 15 8] W&lZ. gci£2 0 J;Djtf5X«aS»fc±i; 

•s>^^-£ g^saa-r-siv i e g i =3. 4x 1 o 't 

[0 15 9] ^fc. #5X©J&;*ja g«» a g= 3. 4 
XI 0" , x72.5GPa = 240MPa 
T, 0 . 3 mm^TT. 0. 5mmPcr>;tf^X«J}Ui 

[0 16 0] 
[»3 9] 



[0 15 5] i7Offffi^Ii0, 9 0/imiffliSft 

£ 1 0 0 umlC-ftlfcfO. 5mm JP©# ^Xt-Ut^S®^ 

[0 15 6] ifc. 1 4 0 jimjf ©Sft®-ft;£>HB#£± 
T395^«T«J?ni^. li^T.W&Wtt 1 4 0 ym 
ICUXfe. 0. 5mm JpCD#^X««±©»«*ttfig£* 
tttfel:. 9 0 MmfffliSftOHB»^^±T5 0 

u mwoft v x«T-&*rt ^7h%^ 0 » t»» 

I»ttft4«fl6nTV»4. 10 
[0 15 7] ioT. 9 0//mf©«!lfl:HBiI 

lorXiTx(ErXhr) } / [(ErXhr) + (Egxhg) } 
^3. 4X 1 0" ■■■ (^7) 

[0 16 1] [|Sc4 0] 

[arXATX(ErXhr) } / (EgXhg) ^3.4X1 0" 4 

- m^C8) 

•&H-W6 0 /imK±*SSitU. 
[0 16 2] ^LT. ^IRIC***^**©^^^ 

-#CW#7Xffi©J¥^te5 0 /*m£U:T&D, #7 
.X«JS©-&iH;*l 0 0 AtmJBJLt#ckDa*L^. 

[0 16 3] MIC III. ^^<C^DSx.-5.J;3iC-r 
SICK, -#©#7X«©IP^te7 0 MmJ^±Tifcr>. 

[arXATX(ErXhr) } ^3. 4X 1 0' X 1 4 0 «m 
X72.5GPaS3500Pa-m -(^9) 
ft 9 t*ROHHiS*tt5 1 4 T»JiiOT g fcD. 4 &*&T^S*«»*. 

*»6»«illtXttfieffl»ft*5lV»fca«Ji«-hl8tft:*. [0 16 7] 

*£-ClirilB©1*«:£LTtt. (Tg-2 0) MMi [&42] 

[a r X (Tg-2 0)XErXhr) ^3500Pa-m— (gcS:3 4) 



#^X«JP©£§Hil 4 0 ^mK±M0a^ UK 

[0 16 4] »SC8tfl!oT#«-r5t. «Stt 

*+^(C?g«bT*'7X©JP*-* 1 4 0 //mKTiiL, 
#7X©IM3.4X10-' jy.Ji<tbT|5l^Ft-B»^ 

[0 16 5] £©±-5&#5X«©»Sfl2»WST-&;: 

[0 16 6] 
[|5c4 1] 



mmmmv&ftLmE r ntwa 1 g Paeut-e 

$>D, *Rlctt2GPaEU:©«**r-r*»K*»fiS 
ttfl!T*Ci«:iro«£-rntf. &:£9RU«3 4ttSSc 

(arXATXhr) ^1.7X10 
[0169] 40 

(arX (Tg-2 0) x h r) Si 

tffiLT^7X«f^^ 1 OOnmBlTtL, 
IM3.7X10" i0At<t?>feJ!)l;H gcsSl 

{a r XATX(E r xh r) } ^3 
X72.5GPa^2500Pa- 

ttt*. -f-CTlBBOfttttLTli. (Tg-20) i 



3S1 0RO:ftS:3 5 ©J: 3 Km**. 
[0 16 8] 
[R4 3] 

6 m - (ftiCl 0) 

[SC4 4] 

.7X1 0«m •■• (^3 5) 

1 *9Sfc-&tfJ;t>. 
[0 17 0] 
ISC4 5] 
. 4 X 1 0"' x 1 0 0 Mm 
m - (»3S1 1) 

[0171] 
IISC4 6] 



{ a r x (Tg-2 0)xErXhr) S2500Pa-m-- (&5*C3 6) 
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Z. Z.T\ ffim%ttft<D&&m E r ttfcta l G P a £Lt 

TgD, mum 2 gp au±.<Qm&&-?z>mm*ttm 

(a r X ATXh r) £1.2X10 

[0 17 3] 

(a r X (Tg-2 0)xh r) £1 
C©<b#. *fgMtcd^^*igJgMTS&S**^ffl* 

0. 5n *0#57*tH^L<ll*n£l±Oif» 10 



li&3£ 1 2 RtfgCaS; 3 7 ©<fc 3 iCit-B--5o 
[0 17 2] 
l$C4 7] 

«m - (RSCl 2) 

[&4 8] 

.2X1 O 'm - 7) 

tt&»**Wc£-r*»::tt. ±B**fcftV», SCSCI 3^ 
L < tegCiS 1 4 Zffifz&HJ: m 

[0 17 4] 

[j§c4 9] 



(orXATX(ErXhr) I / |(ErXhr) + (EgXhg) } 



[0 17 5] 



£3.4X10" 



{a r X A T X (E r Xh r) ] / I 



# 5 x«t4©jgi@x-§^ ten o « a ©Hdtt tm 

«©/¥^te, m3 0«mt(±T^t), #^X«J¥© 20 

[0 17 6] fLT. IIIRlcawStfFflJSSOttSfctt 

tt, — t&C©#7X«©J¥*W:5 0 ym6liT*D. #7 
X«iP<7?-&tftt 1 0 0 (imttl^iipStbK 

[0177] jjt'» is±. giicaoai^i^ct 

*'^X«if©^fi-ttl 4 0 (imKl^UOISUK 

larXATX(ErXhr) } £3. 4X10 
X72.5GPa£2500Pa • m 
&i£l 5 <h*l£©tajgIg£#*T£.h ATte$8g©T gi&D 
gd^l¥ffi^SX«ffifflfiS^?K^ciaS^±^t^ [0181] 
5. tuT«BOl*tttUTH. (Tg-20)M#S [S52] 



- <»5£1 3) 

[gc5 0] 
EgXhg) £ 3. 4 X 1 0" 4 

- (ftsfcl 4) 
[0 17 8] ifcfc. »5Sl 4l;f^T^t5i, SI 

tt^+»JC5t«LT*f^X©J5*-^ 1 0 0 jt/mJy.Tt 
U *7X©JEE^*-«r3. 4 x l 0-" ^iiLTI^^ 

[0 17 9] H©J:5&^f5X*©*a<blfeW*-r*il 

[0 18 0] 
»5 13 



x l 0 0 um 

- »ai 5) 

»5t3 8S*£T&Stf***. 



(orx (Tg-2 0)XErXhr}£2500Pa-m- (&j£3 8) 



:^t, mmmm<D&&mE r 1 g paeon? 

*D. *RKltt2GPa6t±OffiS#-r«>«ri&*»»S 

tgffi-rs ctssas ttntf. ©c^i 5Rtf»a:3 8tt 

(arXATXhr) £1.2X10 

[0 18 3] 

(arx (Tg-2 0)xhr) £1 
* fc, * SHE SB 1C J8»*» * "*lfi»ttT * * tc 
*JV»Ta«*®/».0. 3mmUJ[TT, 0 . 5mm JP©#5X« 

[0 1 8 4] E 7 ©!¥«£3U; 0 . 140/zmJ?©iS 

JP* 1 4 0 umlC-rtUi 0. 5mm 

[0 18 5] ioT, 1 4 0 wmJP©^S'fbHBt*d<l 

4 o /im»©#5x«afc:5**jsa*R5£2 o. 

2 2#>£>»tfciT-5. 50 



SSCiSl 6WS:Jt3 9©J:5(Cit-yr-5. 
[0 18 2] 
H*5 3] 



■ m 

[&5 4] 

2 X 1 O 'm 

[0 18 6] ®lt>\Z 



- (RSI 6) 

- (ffc5S;3 9) 

RS2 0«fcD#77.«gB#lc±U: 
I £g 1=5.0X10 



[0 18 7] ^7X©E«{t^cgH ag = 

5.0 X10-'X72.5GPa =36 3MPatft 
4. Jc^jT. XfommO. 3mmti>TT. 0. 5mmi¥©^7 

x**aA.*w«*tt*«a-r*ttt. ft5ti 7§k 

[0 18 8] 
[§C5 5] 
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[0 18 9] 



((ag-ar)XATX(ErXhr 
^5.0X10- 

{ a r X ATX(E r X h r) } / 



UTiETS*^ ffl»*t«jft-r * - 1 £#igt-r* t . 

SOfWi. ^i^SOMmRiT^O^ ^7X«J|CD 10 

[0 19 0] fLT, £ffilC&*S?J8££<Z)8iil;:£ 

-#©;#7 7.«©Jil<£-te5 0 //my±t$0> #7 
1 0 0 wmaiWOHLU. 
[0 19 1] Jgtc, Ig±, sg^lCE? 0 5 Icf 

XyT.fomcD&mtel 4 0 HmKiMDIISLK 
[0 19 2] #.\Z. *5H8Ca>a>S*K«HBT*S3S* 

[0193] ^mm\zt^^mmmmx'$>^mmm^m 
ztt&wmvmiz. s«©»»*tt£«&T*>fci&, ^ 

#^X«{C+#ftff^M^£^x£££©T££;|*3tSh 
[0 19 4] LT. ±fi2LAcJ:^l^ £j£Wfc:»HW 

©# ^ x «x-&}#-r «c ^ « mvm \zmmt& 

[0195] ccd .hi*. mf&iilfctt©®§i*mT'<&o 

[0 19 6] A. x^->^BflC^>UTtt. *fisfl«MV» 

nJfigTi&O, *<D&Thif?$. L^. 40 
[0 19 7] ifclC. &5t2 0ftflC^^n-5>«te>lC^^ 

[0 19 8] Htc, Tgfl:»Ctt»|g»fc 
©ftBitmtMOoftf <S5iiftfl=T-C©;tj3M*teK:« 

[0 19 9] C©<hi§r. fflftK4t«(0±IBaa#W|g« 50 



)}/ HE r xh r) + (EgXhg)) 

- (ss;i 7) 

[t5 6] 
(Egxh g) S5. OX l 0"' 

- (S5C5S4 0) 
OTgfSSl.^ *3fP§2 000-10970 9-*t£i$8 
tc J; 0 IB tk $ nfc V fr>&4R T & -5 S#SoM © H*H^t18 

[0 2 0 0] tlx. &<ht>£g»(,>x#*->«ffig£^- 
X<hLT<^£fca6. S£©flt&*<^Xr&»3, iSTgT 
$.0, MicS«©jgB#tcTg^Sx.TSS*lin^fc^ 

SS»l§AT©i:^hi:TgT-teft<, ia^tzUS. 
^<D & © t ft £ <h t>-5 ttff t>0H£8f o tt^. 
[0 2 0 1] 08(1 ^B^tc^^jlJg^j-c^^^ 
Lfcx#^->^Bg^-X©iE^-^ 
/Vf^'J y H«*4<i:tfcfe«ajT-*^X^^->M8t©tt#tt 

[0 2 0 2] a 8 IC^c-TJ: 5 IC. *f£^lC7J>#>-53li£0iJ 

K«»tt. MTizwmTzmm, mmxmz&zi)^ t 

g^±©aSTfc^tt*©iSTSS^ Jt««T?**X 
->*I§ffi©-S§:©ttfflg#{;: fct^T^ L < ffiv>. 

[0 2 0 3] t£oT. fiflESEffcfiATK^VsTtt. AT 

[0204] -rft^s. Biftis+ciK^fiasjD*.*! 

tf. ^©#£^©i:£#^X«!C;taA£m*gJ&^£&ISft 

[0 2 0 5] ioT. ^Bjfc^TS^^^fflS^lc 

*LT, S2ljg^©»MJgjSpIfigftX 
X <h L x#* -> - ir< ©iia - 

[0 2 0 6] ^1C, *^Hj|ci5UT^fflpJ^ft»«-W 
1M7"'J K«i|sf©*«:W^«^lCOUTIttBJ-r 

[0 2 0 7] Il-tiA-fyj H*T»»Ctt. 4b** 

3 x itit^js. 4 <Dit&vo t mtttammmitmm t & ft 

^«*4«KS^S0Sf^l{t:»Sg©S!{kSiJ^^iD LTfffl 

jis«©«isa*s»T*0. #a©^«jwfi£S!-rs c t 

^Btft-S. 
[0 2 0 8] 
Uk3] 
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OR 4 R OR 1 

I I I 

R-S i-O-S I-O-S i — R 
I I I 

I 

R-S i —OR 5 
I 

OR6 

[0 2 0 9] 

Ub4] 

OR 4 R OR 1 

I I I 

R-S i-O-S l-O-S I — R 
f I I 

0 O o 

1 I I 

R-S i -O- S i -O-S i ~R 
I I I 

OR 2 R 



(3) 



(4) 



OR* 

(Si OR,/.) *»0jgb©*tetLTOflj&>S3fi 
CH 2 -CH-R-S I (OR' ) 3 
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s«#»»*n&^ 100-15 o*cgg<E>i&s$6ffl-? 

[0 2 1 1] foL /W^U7KftO*StLT7A 
[02 12] fbt, C<7)X#^yfi^fflli/c/W^ 

[0 2 13] 
5] 

+3H 2 0 



CH 2 -CH-R-S i (OH) 3 +3.R'OH 



(5) 



[0 2 14] 



Ute] 



n • CH 2 -CH-R-S I (OH) 3 



CH 2 -CH-R-Si0 3/2 +3n/2H 2 0 -(6) 



[0 2 15] [^HT, -ft^5, -ft^SC6IC^UT 30 

[0216] ;:nsfl:*a5, {b**6't*-rs**x 

i£, ^->7>7SF, * H7y{b*<5 

-f sii-(b£-#!4'Rtf x#* ->i»ns*<DX7i?^ ->» i&tisSl 
[0 2 1 7] JgtCKJfctfjtttt, *ftai<!:##*s£*» 

->- ^r-r st&»M!- wsi/\-r 7 V v F*m*> 



[0 2 18] &*5. ±SBfli#iC5, fb^it 6 CSTS* 

[0 2i9j -t lt, Kft$8£fts&s&«*.«ft£ 

— ) I £ * © ^ ft < h % - SB £ £ 2§ 4" £ L- & & 6 
[0 2 2 0] CCD^gft^fiJffl-r-5d<»:lC±Dy;U-y 

[0 2 2 1] ^LT. a**H«TT©K*3S«^«lt!tt 
[0 2 2 2] Sfc. 5j£^©4 , *>*>KJS£ji£4riri&2>7' 
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[0 2 2 3] -£-©S3:£. mMffi.'T'imT)VZl*i/\z<Dm 
-f 7A<fi<&9. -«K*«©*«^r.--ri!i7;io*->F 

[0 2 2 4] ^^ffiSfiOKiliewffl 10 

[0 2 2 5] tLTSC. KJ&gSlCfi8l£1B$ft*.& 

[0226] c(Dmm&*wm-?2>z£\z£K>*/jv--y 

TTOR^inJigt^^fc*. «*!E«H;:£j«Sn*Xj]? 20 

[0 2 2 7] ±gB^iC5, fMtsteoRjss:^ 

£rU Mfcxtf^aflsaisaiATKfcS-e-. x**-> 

[0 2 2 8] •Z^-yjl'ttlCJ:**y^V—lbE*tX 30 
HtfK t # WTff 5 C <h tc<t 0 » vOV - V )VK j£ tc 
J:oT5l*iEilsn*x#4 l ->»IS+-r©BJS**Mi*!l 

[0229] ujll© «t "5 fc/w H«»oai«ica 

x/-iPF, rt-7^Dtk*X7x/-M, T" h ? ^ 
i-O-JH? >, 717-^*77^. ^b<«o 40 
- 9 )VJ its =? y 5 SriH^i-T-S 7 x / -;U&© 

^ y ->>»^x-5 L ;usx7R^r->fisre. #'j^aei/>y 
tjhj— j ->v?;wx— ?;n!x#+->Wfli, ^\ 

ll*4<>:-r^i7* , J->v ; ;U7 5>^x#^r->^K, p-7S 

y 7 x y -jug l < tt p - *^r->*JBL*«*aEH» tr 

£ig-&S{©X3t^->ttfl|g, XteTIS<fc^5£2©XXx.>U 50 



#18 2 003-1 22269 
36 

£ ±H£f <»: T -5 X#* ->atBRtf-t-n 6 ©fi^W©ttffl 

[0 2 3 0] 
Mb 2] 

o 
II 

COCH 2 ... (2) 

[0231] ^tc, *** j j : a«©«j6tc«fflr*/\'f 

iO, ld75:ofcti£^Lfca-&(Dfh*M. Tftfc'SS i O 

[0 2 3 2] fLT. «jSJ*FS«©Bififc#*£/W 

««Mfc©tt«£«X»»tt£fa±T*fci&. oa 
«X±D*V»S iO, tLT3 0 

[0 2 3 3] SiO, iI1^3 01I%J:0^i 

[0 2 3 4] -E-bT. SiO, tfeJ«C-PCvrtt. 4* 
[0 2 3 5] SiO, MM4ll%£l±tn^i: 

IT. 1 5a«XKTtr<5i:itJ:0. fl:*SC3Xft 

3 X<b#5C 4 0<t^«0««ES+»«HWr * - 
[0 2 3 6] £JUb, *»9JfcJ&>*»*iafi**T»S3ijS 
©S*ffl^T— >t*©jgS^:]¥$©^7X«P B Hc^fif-r-5 

[0 2 3 7] (HffiM) WT. ^S£fiaJ^^tfT*%B^ic 

[0 2 3 8] (HJS01J1) WH>IZ. *56W«Cj5»A^JR— 
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[0 2 3 9] S iO, Ml)5 ! 8w t IC, 
7 iZ^f 3 - if >J > h* * >^D tf;p h >J ^ h * •> 
->5><£IT. GTMS tlftfSt-rs) 1 3. 2 g 
1 . 3 gi^S^lC^-T^^U >m.'J-n-zT^-)V 

mo. i 3g <h£Rtf;$g§f}g£U -»$i*ttTr 

[0 2 4 0] ^#^8{C*-rx#^r->Sflg^3 0 

[0 2 4 1] *tC. K««SC*egB££*L. 

&ic<fcDRfc£&#e>. i 5 o"CT4^F^a)i^is^r^o 

[0 2 4 2] jDff&£lk«£>, *fi£TKJfctt©fi* 

^Iifci, x#*^^t$jtLTfc#iU oic^-r:? 
iy-;wii6.5 g .t^biSji^JT'S^ hu^ir 
;»x7O0.3g &10*.. 8 otT2 &mnnr 

[0 2 4 3] B9U. *«WC**»*SB-*lfi« 

CH 2 -CH-CH,-0-C,H 

V 
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»J-f £ K2/— h 3 2±JCB^tl. ^<$1 2 o^ic^fitio 
m^ntc ^3 0mm, $|7 0mm, jp^ 7 0 u m^7XS 
3 <&±£8rr J; O l:LTMt^) 0 

[0245] fix, »»«^»&n*a«©»*3^a 

10 »l>0. 3Bm SflEt&^J:?* X^— It 3 3 SrffiUTJP 
fei— tt©«3 0mm f «7 0mm, iP 

h 3 4T**atr. 

[0 2 4 6] %zntzmmmmvo$:~ti<D7.T> 

U7.mm.WL (2mm») 3 5, 3 6T»1*U 3Sfc-e©± 
d^7^ HStt6(3. 8mmJP) 3 7, 3 8 7**a^ 
UXj£lHriyh3 o^«^-r^o 

[0 2 4 7] 
[ft 7] 

; -S i (OCH 3 ) 3 - (7) 



[0 2 4 8] 



Mb 8] 



CH 2 -CH-CH 2 -0--^ 0CH 2 CH(OH)CH 2 O 

° _ CH, Bss0 _ 



0-CH 2 -CH-CH 2 



CH, 



Jb=D, t 



- (8) 



[0 2 4 9] 



[0 2 5 0] 



lit 9] 

[ c i 1 H 23 -COO^— Sn-(C 4 H 9 ) 2 



OH 



OH 



Hbi 0] 

-I OH 



6- ch — 6- eH --6 



(9) 



(1 O) 



[0 2 5 1] ^(C. ^cDyi/XBg^-fey 1 2 0-CT- 4 
1 5ftmX.Zfl 6 OtTl 2 O^yi/XSItl.. 
[0 2 5 2] ^I/X&T^ 02tC7KT. *JrSrr£-*t 

^nfcjps i 4 o Atmrox7t?^->--y-fm^«i«-W«l 

3 OmmX 7 Omm, J?*0. 28mmT-& ; 5^jj^ J ?ffla& 1 
W7X/HB«/^77= 7 0/1 4 0/7 0 ©igtJSS) 

[0 2 5 3] »&nfc*»WK*»rt>**i6MT*-&*JK 

AT= (HB«(D^fcia^= 1 6 



Pft^fflSSl IZ*V>TKt. ^7Xj£2, 3©SB7>^ffi^ 

[0 2 5 4] fit, #^X1£2. 3(73g6»l'^eE$n 

$1/ W y' u y H £ & cd Ji 4 t;: <fc o T # ^ X 
«2, 3»#fctt#S*lfcflE«fS*-ea*. 
[0 2 5 5] *HJ69 i iUC*3UTffifflbfc±iex#^->- 

[0 2 5 6] Tg=145t 
0-C) - (Hff*ttff«6&ft= 2 Ot) 
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= 1401C (= 1 4 OK) 
ar (HBtt&QMIgSttft) =88X10'K" 
Er (HBtOSW) =2.4GPa 
HBtffflf*= 14 0 Mm 

-5. 

[0257] ag wmisrxammmm =5.1 

X 1 0"' K" 1 

Eg («5XO?Ptt$) =7 2.5GPa (^tf^XTJ 
M 

^7XOf4-gff=14 0/tm (7 0 AimX±T2tS0 
BUL©4Mfe*fc. 5tt-|ftBjLfcg:S;2 o i0^7Xl 
2, 3gf{c:rtffi$nfcflE^*-li4 X 1 O 'T'fc&Zt 

[0 2 5 8] |[^2 6l;ft5 {arXATX 

(Erxhr)) /(EgXhg)Itt4 X 1 0" 4 <h#f±ST 
^S. ll^tC, farXATX(ErXhr))IIJ41 
OOPa-m, larXATXhr) fB3.0xlO 

[0 2 5 9] JfclC, #6nfc*56WlC*^S*ifi«Tf* 
4 0 0nm<D%3i§^9 3%. iSl5 4 0nm©3tI 

[0 2 6 0] ffcoT. *»WfC«J:0. ftSa^wT* 

[0 2 6 1] ^LT. #6tlfc*»§Hfc*»A>**J6«Tf 
*58*f?ffllfil ©fi*£W3£Lfc. -tf>7 r JKO* 
€TStt 1 Ommx l OmntU PJU^^SWO. 3mm JP© 

[0 2 6 2] ^©SS^ *^Bjtc*^-5*JS«a|-ca&?>* 
SlffflWlH0.045 5g t#*lC«*-e**0 
fc*#U Jfc«^T&-S#7 7.«©SSteO. 0 7 1 3 g 

[0 2 6 3] fcT. *«B^|cJ:0> eSft^SSTJB 
[0 2 6 4] iMc, #6nfc*58W»C*^-B*Jfi«T* 
[0 2 6 5] ftja&tz 1 5 0 t ClC^$nfc*-7*>O4' 

[0 2 6 6] *C su ©•»*-> 2 o ccicis^sn 

fc:*--:/>©*TlP?ISI8lgU ^©t£*€i©:fr4S£j§ 
il^CDjil^^fT'SCltlCiOia^fcp $S4 0 0nmO 
7frgil^#*9 1 %, &£5 4 0 nm®7t3i§$^9 8% 



40 



[0 2 6 7] EU:J;D. *«MK*»*\a*lfiWC*sat 

[0 2 6 8] ifc. — »©#5;*«fc:jK#*£nfcX#* 
SUtS^JTfcSa^^fflSfiWigjfilC^liT. — *f© 

[0 2 6 9] MIC. ttttWtbTtt. GTMSifflS* 
ifc*5£ 9 l:Sti?7 £ "J >gf S? - n - 75P;m t 

xE£H«©ft^5£8K*Tx#*Mtflifc. 
xjj?^->ffiflssa t LT-fk^s i o tc^-r 7 3i y — ;nw& 

20 ff\,\ A-f7"U Ffb$tlT^f e tViX^^->iJSJgt , ->3f 

[0270] ^LTcn6u->7*Mfflu. ^-n-?-*n© 

[0 2 7 1] I8i0. Jfc<^T**X#*->#IIB#> 
7)l<\ZiS\,*T\t. % 7 *&&&(lg) 1 4 STCiSffl 

H^»+»->7*^T*«l 4 5*Cifiaa-CC!)*!i#tt»tt©ftT 
*Mf»T*0. Tg«±t?©*tt3e»tttt««-P*-5X 
30 ->» IB-fr > £ it^-ffi BLh* 

[0 2 7 2] (^«H2) i*:tc. &jK*?J8&ttttgJP, 
m&VtztfZMpUXO. 3mm/P-^>0. Smmcofi^XfoSX 

[0 2 7 3] ^7X/HB«/^7X=7 0/1 4 0/ 
7 O©«fiESr#T-5>J:f2^-||Jg0iJT-$.^.a 4 S?MiilC*3 
^TttfflLfc©i|^i;x^->-^-f^^©ai^-#tS 

^fC5 0MmJP, 1 0 0 umJSXtf2 0 0 ximj?©^© 
50 ***-?JBSK*'K&Lft:. 
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[0274] m^ntzm^m^mmmt. ^?x/hb 

^/*'5X=5 0/9 0/5 0©«jE, ^/5X/HB« 

/^5x= loo/ioo/ioo omtii. w-n^T, 

/HBtf/A'7X=2 00/420/20 0 OffifiXD 3 

[0 2 7 5] ■^tl^ r n©jSjg*tt**7X/HB^/^*7 
7.= 5 0/9 0/5 0WMT9 8% «^4 0 0n 
m) , ^7^/HBtt/^7X= 1 0 0/1 0 0/1 0 
0W*§fi£T'9 4% «S4 0 0 nm) . ^5X/HB« 
/^57=2 0 0/4 2 0/2 0 O0MT8 5 % (i£ 
fi4 0 0 nm) T&D. Si*^***SI< . ftV^ii^ 

[0 2 7 6] (££0!I3) ^C, 8— ftMM&tflB=£t 

T-S^^^^fflS® «7X/HB«/^7X=7 0 
/1 4 0/7 0, 5 0/9 0/5 0, 1 0 0/1 0 0/ 
10 0. Rtf 2 0 0/4 2 0/2 0 0©4l©«S) £ 

[0 2 7 7] ffffi*ffittSW&£B6fcjjsbifcj&*. *§S<Z> 
Si^±lC#S$nfc^>^a«(3 Ommx 7 Omm 
<£>;*;€£) 2 1 W^gG-hd. 1 2. 7mm(f>TM£#8. 
3 4 3 gT»5«B4I^7'J>^»2 2*«nFS-&. 

[0 2 7 8] tktt«tLTBi;**«T, JP*ft* 

5 0 y m, 100/jm, 2 0 0 Mm, 300y 
m (0. 3mm) Rtf 5 OOum (0. 5mm) O^fjXSS 

[0 2 7 9] #»Bfca>*»***«T**S*3rFfflS 

[0 2 8 0] ^7X/HB«/^5X= 10 0/100 

/1 0 0 (Dmfctt-r&mmm-e&z&TKm^mmiR 

«. 0. 3mm jpcD7^7X«ti^^©Bffiiett^^^-rci 
[0 2 8 1] ^7X/HBtt/^7X= 5 0/9 

0/5 ocDffi&zm-rzmmmT'&Zi&TKm^mmm. 

te. 0. 5mm JP©#7;*«fcra«©W«*ttt&£Srr;: 
Ltft>fritz. 
[0 2 8 2] MIC. #^X/HB#/#5X= 7 0/1 

40/7 o ©mfc^rrasMfiwr*****^** 

tt, 0. 5mm ffO*9X«Sffi^.*W«*tt«**-rJ: 
[0 2 8 3] J^±J:D. *5!Bfl|cj5^*HJfi^ITfe*^ 

[0 2 8 4] (H^0ij4) *»^IC3S»^SIB-*16«IT 
$>-5±sS**77./HB*J/7^5'X=7 0/1 4 0/7 0 
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[0285] ^-mmm-rzh^^m^mm 

0 0 nmcDJl^T^fiKLfc„ 

[0 2 8 6] fenfciTOii#tMiiiDfci 

10 [0 2 8 7] I TOM©}gJ5£$nfcS«^*^l^« 
{CXy^>yj&fflU ITOi$7h7-f^l:/^- 

mmT&0, »»f*«ffi|IBonnP»tt0. 5n«tUfc. 
[0 2 8 8] jfcfc, &aME©*SjWgft£tt£9i£aKa 

WESTSfc*8 O'CTfcfcJfcbfca, 2 0 0tT15» 
20 Ra&J&£fTofc.. £5 LT*K©«ffi±tCW: 1 0*0 nm 

[0 2 8 9] aMMH^EfflStfSfc*. 

ffi3Btt7^**»©7tf>^**fi6fflb, 10 0mm<f>CD 

7\£>!f4kmt7 ¥>?r>-)KD\mmmg.$: l OOOR 
PM. *«©ii0aa^3 0mm/g\ jfPLi*#.»£0. 
4mm tLfc. iiT. J«PLiA#.ft <h«. tfU-fSFE 

30 tf>^*|Rj«. Xh7-f7'li«S»C«b¥fftU 

[0 2 9 0] 7lf>^«ia3cnfc2tScO«S## 
»«©l*3©— ^ICOIAT. -€-«>R|SjMfl!l<D*^0««ja 

[0 2 9 1] fLT, E|SjK(C*SWS7t*>^l6j (ft 
HEl^l*)) *«S«r»lC9 0«©ftft£fcU fit). 
j&»6*EE*BUH-r*fc*O««©*0iaL (E*§Q *»« 
ft£fc*«fc3WS«*RBinrS-r«fc3lCLT. BRUM* 
40 fiSBSfiM^ 31 D 3I£3&£ 1 5 CCTJO&bfca* 

fflLCD/U;H:ifc. 
[0 2 9 2] C©t^±TlW^t77'li5tfmf 

[0 2 9 3] LCD/1*;U©B8PS&T&-5t*An 

ffl^TTtitlhLfc. 

[0 2 9 4] ^!CLCD/-?^)K7)±Ti^®^n^niC{l 
fafc£*ox:r3;UE«ift4J:5iA0{*W&. cot 

50 -*offli$j«©«iRittttKffl^is*«a6nfc»*± 
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[0 2 9 5] :pLT, y— V«J-*— ^>«tt «£« 
)EEnSDBtl'«e^*. ^miESliD^ICli^S) ©TN 

[0 2 9 6] tr€tfil,;&oTU£JiTS«3lffi© 

leant u it. io 

[0 2 9 7] t£oT. #»9§fc*»a>*SB-*i6«T** 
[0 2 9 8] T&fc*.. *«WKl*»J6»SJB-*lt«T» 

5I5wl c DSfja^D-fextcja^-r-s e: t^pjggTS o , 

[0 2 9 9] *58WtJ:ntf. aSJtfFJBSSfcisu 
T. «*{tt*Sfli> MtfKS5«»fc (iStfXADT 20 

[0300] ifc*^BjtCctn«, X7x&£mm£& 

iilT«*3ftfca«3lH l Jll|[i:fiV>T. ^7Xfi 
»»*tdnii<-r*Ci:. T^^O. 3mm J1©#5X 

[0 3 0 1] Sfc*5B9ii::J:fttf, 8i»iT. BITS 
[0 3 0 2] 

[01] 
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[0M©f8*&iftl|B] 

[01] LCD/1^;U^jgffltcffi^$n^*©^f7X 

fetmm? a )vkis> s 3 ji«/i*«©»ig£*-r® 

[0 2] *58Wfc*»***-0*lfi*IBT***«* ; F 
J8K«©^£^-f8tgriB0T-$>-&. 

[03] *f^x«illtiig7-f ^oja«*fl:t:fls-5i* 
#«§£lfc9§1-£0T;fc£. 

[04] #7*«t#ffi7^;UA3W£BLT^-5*§^lC 
•5>o 

[05] «H#^#©ifa:ttK:wr*ttt«e»cff55 

[0 6] ^KntCtofrSftlittllTfcS&KJlH^JBSK 
© j§3*Si m ©*fe * UJBJT -5 0T* & -5 . 
[0 7] *56W£a»#S*K»«T*S*5R*^fflS« 

[0 8 ] *»WK*A»S*2e«T***7RSlH t ffl*«lc 

[0 9] *5BW»C**»*JB-*M«Tfe**** ; fffl» 
HffORW] 

1-*^T^S«. 2, 3, 11, 12, 16, 17 
-f7XE 4, 1 3— 15- 
flMflc. 18-fl7^*A. 1 9-f4i. 2 0-1 
tf^e— *>K 2i-it>y;HS, 22— *JUt. 3 

3 3 2, 3 4-# 

U-f5H->— K 3 3-X^-it, 3 5, 3 6-ftS, 
3 7, 3 8-75 HIM. 

[02] 



0 t 



a 2 
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[0 3] 



J- 



11 



]<- 



12 13 



[04] 

m 4 



' g 
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/ -f— 

is j 7Z 

j ■ 




15 



[15] 

m 5 




[H6] 
B) 6 



#HJ*22 - 



[0 7] 
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10cm 
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ims) 
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10 10 



0- 
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( 25 ) 



4#PI2 003-122269 





^MBftm*^BT-fcTg 1S1^ ft 
S£*t B ft§2fE Bf B ft W3^m f*3 

B ft#***>PT-bT 
S^tt B ftfiflsffi B ft w^mrt 



2H090 HA04 HA08 HB13X HC05 

HC08 HC17 HC18 HC20 HD01 
JA08 JB02 JB11 

4F100 AA01C AA20C AGOOA AGOOB 
AH06C AK01C AK47 AK52C 
AK53C AL01C AL05C ATOOA 
ATOOB BA03 BA06 BA10A 
BA10B DG01 EJ17 EJI72 
EJ42 EJ422 GB41 J AO 2 A 
JA02B JA05C JBI3C JK07A 
JK07B JKIO JL03 YYOOC 

4G059 AA08 AC16 FA05 FA21 FB03 

5C094 AA36 AA38 AA43 AA60 BA43 
DA12 DAI 3 EB01 EB02 FA02 
FB01 FB02 FBI5 HA10 JA01 
JA08 JA20 



